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INTRODUCTIOX* 

Tub  present '  Coinpftnion  *  closely  resembles  that  of  last  year. 

A*  in  former  years,  we  have  to  thank  Mr.  Denning  for  revising 
the  **  Mettfor  Notea."  and  Mr.  Maw  for  kindly  supplying  a  number 
of  obserratioiiB  of  Double  Stars. 

M.  Loewy  has  again  favoured  us  with  advance-proofs  from  which 
we  have  obt»ino<l  tho  Variikhle  St^r  Kf)hemerides.  The  oocultalion* 
of  fttara  by  the  Moon,  the  pbenomt^na  of  Juptt«r'ei  SateUite«,  and 
tbu  diagmras  and  Kpht^meridea  of  Hie  Sutellitea  of  the  other  planet.t 
are  from  the  '  Nautical  Almanac/  The  Kpbemeria  of  the  disk 
of  Mercury  is  from  the  American  *  Nautical  AJraariac,'  and  that  of 
Jupiter  V.  from  the  *  ConuaiMnnce  de  Temps/  1901. 

The  "Fraction  of  the  Year"  is  the  fraction  which  has  elapsed 
fttnoean  noon  of  the  prirticular  day  from  mean  nof)n  on  January  i. 
*rhe  Moon's  decliuation  is  given  for  mean  midnight.  The  **  Ex)n- 
gitude  of  the  Muoi/s  Terminator"  is  given  for  mean  miduight ; 
the  letters  M.  and  K.  signifying  morning  and  evening — that  is, 
that  the  Sua  is  rising  or  settliiK  on  that  particular  longitude  of 
the  Moon's  surface ;  the  sign  -f  indicates  longitudes  rtvkouod  from 
the  central  meridian  in  a  westward  direction.  Tho  angles  of 
disappearance  and  reappearance  for  occultatious  are  i*eokoned  from 
the  trus  north  in  the  direction  N.  £.  S.  W..  as  for  double  stars. 

Oreenwieh  Mean  Time  is  used,  and  the  a&tronomical  day  is 
reckoned  from  noon  to  nooa,  except  in  the  Ephemerides  of 
Variable  Star^,  where  Qrconwich  Civil  Time  Is  used*  the  day 
being  reckoned  from  midnight  to  midnight. 

VOL,  XX  tV.  B 


The  Sun.— Phases  of  the  Moon,         [No.  300. 


Date. 

Day 
of 

Year. 

Fr.of 
Year. 

Sun 

O'sDec. 

Noon. 

M.T.at 
Appareitt 

Noon. 

Sid.  T.  at 
Mean 
Noon. 

Moon's 

Sets. 

Rises. 

PhaMS. 

h   m 

h     m 

0     1 

h  m    s 

h    m    8 

d    b    m 

Jan.     6 

6 

•014 

4    4 

20     7 

22    33  S 

0     5  52 

19     1  29 

0  4  «a  14 

'3 

13 

•033 

4  H 

20     3 

21    33 

.!1 

19  29    5 

1 12     8  38 

20 

20 

•052 

4  as 

19  57 

20    12 

19  56  41 

•  zo    2  36 

27 

*7 

•071 

4  37 

19  48 

18  33 

12  54 

20  24  17 

J  26  21  52 

Feb.     3 

34 

•090 

4  50 

19  37 

16  38 

14    0 

20  51  52 

0  3     3  30 

lO 

4> 

•110 

5     3 

19  15 

14  29 

14  26 

21  19  28 

(Cfi     6  12 

>7 

48 

•129 

5  '6 

19  14 

12     7 

14  15 

21  47     4 

•  18  i±45 
>  »5     6  38 

«4 

55 

•148 

5  29 

18  57 

9  3^ 

13  30 

22  14  40 

Mar.    3 

62 

•167 

5  41 

18  43 

658 

12  14 

22  42  16 

0  4  ao    4 

lO 

69 

186 

5  53 

18  27 

4  '6 

10  34 

23    9  52 

K13     I     6 

>7 

76 

■205 

6     5 

18  11 

1  30  S 

8  39 

23  37  28 

•  20    0  53 

14 

83 

•225 

6  17 

17  55 

1   16N 

6  34 

0     5     4 

}}26  16  39 

3' 

90 

■244 

6  29 

«7  39 

4    0 

4  25 

0  32  39 

April  7 

97 

'^t^ 

6  40 

17  »3 

6  40 

2  20 

I     0  15 

0  3  13  ao 

14 

104 

•282 

6  52 

17     8 

9  '5 

0     0  25 

I  27  5» 

«"   IS  57 

21 

III 

■301 

7    4 

16  53 

II  43 

23  58  48 

'  55  27 

•  »8     9  37 

i8 

118 

•3*0 

7  IS 

16  39 

14     I 

57  30 

2  23     3 

>a5    4  15 

May    5 

"5 

•340 

7  27 

16  26 

16     8 

5638 

a  50  39 

0  3     6  19 

12 

13a 

*359 

7  38 

16  14 

18     2 

56  12 

3  18  IS 

«ii     2  38 

39 

139 

•378 

748 

16    4 

19  41 

56  IS 

3  45  5' 

•  17  17  38 

26 

146 

■397 

7  57 

15  56 

21     3 

5646 

4  13  26 

J  34  17  40 

June   2 

'P 

■416 

8     5 

<5  50 

22     8 

57  39 

4  41     2 

0  >  ai  53 

9 

160 

•435 

8  12 

1546 

22   54 

23  58  51 

5     8  38 

([   9  10    0 

16 

167 

■455 

8  i6 

15  44 

23  20 

0     0   J7 

5  36  H 

•rt     I  33 

»3 

174 

•474 

8  19 

>5  45 

23  27 

1  48 

6     3  50 

>33     8  59 

30 

181 

•493 

8  18 

«S  49 

a3  »3 

3  16 

6  31  26 

Julj    7 

188 

•512 

8  15 

<5  54 

22  39 

4  3* 

6  59    a 

0  I   "  18 

H 

'95 

•53< 

8  10 

16     I 

21  46 

1  ^l 

7  26  38 

C   8  15  20 

21 

202 

■550 

8     3 

16  10 

20  34 

6    8 

7  54  "4 

#15  10  10 

28 

209 

■570 

7  S3 

]6  20 

19     6 

6  17 

8  21  49 

>23     I  58 

O3O   32    34 

Aug.    4 

216 

•c8o 

7  4a 

16  30 

17  22 

5  55 

8  49  25 

C   6  20    a 

II 

223 

•608 

7  30 

16  41 

15  25 

5    6 

9  17     I 

•  13  20  27 

18 

230 

■627 

7  16 

16  52 

«3  "5 

3  49 

9  44  37 

J  21  19  52 

*5 

a37 

•646 

7    » 

17    3 

10  5$ 

2     6 

10  12  13 

0»9     8  21 

Sept.    1 

244 

■66s 

6  46 

17  14 

827 

004 

10  39  49 

C   5     I  a7 

8 

251 

•68$ 

6  3« 

17  as 

5  52 

*3  57  46 

11     7  25 

•  12    9  18 

M 

2S8 

•704 

6  IS 

17  37 

3  '*„ 

55  21 

II  35     I 

J>20    13    33 

22 

26s 

•723 

5  59 

17  48 

0  29N 

5»  53 

12       2    36 

O27  «7  36 

29 

272 

"74J 

5  4* 

17  59 

2  14S 

50  29 

12    30    12 

Oct.     6 

279 

•761 

5  26 

18  II 

4  57 

48  17 

12    57    48 

C  4    8  52 

n 

286 

•780 

5  " 

18  23 

7  37 

46  24 

13    25    24 

#12     I  It 

20 

293 

•800 

456 

18  35 

10  12 

44  S7 

n  53  0 

J  30    5  58 

27 

300 

'819 

4  4* 

18  47 

12  39 

43  59 

14  20  36 

O27     3    *» 

Not.    3 

307 

■838 

4  19 

19    0 

14  56 

41  38 

14  48  13 

C   a  19  34 

10 

3'4 

•857 

4  '7 

19  12 

17     2 

43  58 

«S  >5  48 

•  eg  19  34 

>7 

321 

•876 

4     7 

19  25 

»8  54 

44  59 

«5  43  23 

2t  18  ao  23 

24 

328 

•895 

3  58 

>9  36 

20  29 

46  39 

16  10  59 

Oas  13  «8 

Deo.     1 

335 

•915 

3  5* 

19  46 

*»  45 

4858 

16  38  35 

C  3    9  50 

8 

34> 

•934 

3  49. 

19  56 

a»  4» 

4«  49 

17    6  11 

•'S  *t  " 

»S 

349 

•953 

348 

20     3 

23  IS 

13  s«  30 

«7  33  47 

>i8    8  3s 

xa 

356 

•97a 

3  50 

20    7 

23  17 

tS    1  33 

Oas    0  16 

1 

«9 

/ 

3«3 

*»» 

3  55 

so    9 

tS  168 

0    1  5S 

i«  %9  59 

J!arMotm%pimmB:  #dfiiitell««r',  >innlbq)Mrt«c-,  OMi\  ct^QpHl-* 


^^90q 

T^«  JfooM.                                    8 

III 

asiaud^    s  ti  d  ti  wi  vi  a     xeivMaPX     lisfajaaisia     aaa 
MI++I-++  +  +IM      IIII+  +  +4-  +  +  +  +II      Ml 

1 

n  •«                                                                     «   «                                                               r.  «  « 

'•<ll"<id 

3«"^«0-*C'      *f*«*r-«^      ^i/^-o*^-^       ••■MWU-.-+0-        ^-rt 

1 

Tl"M 

XHif^b.3]  flsSHi^Hbxi  io^h':^h^^  naH^H:^«>  uSh 

tlMlOl^ 

i 

S3     a  X  u  aa  u  u  u     w  ^  '-i  J  u  bc  u     hi  u  »i  a  31  s  s     s  ?i  ^  ■x  ^  a  d     m 

I-.  ui  t ,  40  p  « >^  y^  ^"^  r  .*■  r*  "^"P  ^  p    .**  *  ."^  !*• ."  5^  r~-  *  .*•■  f  P  J*  *  .'^  r* 

1     I        t     1    +  +  +  ++     ++I     (III        II     I    ++  +  +     +++    1     11(1 

1 

"^^%g^^^z^^  ^'-:;,^;;'*5.  2^'^?;C;3;^::-  25-;;^^^  g 

•«ni«*s 

1 

£-0      ao    —    ^-»riO'-%      "■•  ■+ao    r^0^3\     ii'^'^'«°iri      t^O^-^-n^     o 

fr 

■>1'«*.VV 

Efaoa    QQS^^^It.^    mSH^HCxX    CoSh^H^^    USH^HCbSQ    QQ 

o 

UllIOIC 

■-    r«       ♦**  ^  «*Mfl    t^oo    t7\     o    t    n    f^   ^  i^  i;       r^co    o*  o    —    '»    ^^      -^  m-.^    t^oo    o%  o       — 

1     '     ' " 

111 

a  a     auMaJo^xu     wxi:M';i[>l«a     u;aaaK:t;:     aax's'a 

NO    r^    oe    rs.NO    u-i  ^  r*   —                   M    r^  ^  t/^>o      oc  oo    r^ND    vn  m  h      —                ri   t^ 

M     I+  +  +  +  +  -1-+MMII     I+  +  +  +  +  +++IM 

1 

Of^*     O^-M'tfO"**     i^ONO-Oodfcn      rti-^rt   f*»Qe    m  no       On  O    O    O  M 

•KtV^oS 

H^r»NH—    "«''«-•           ^(^^                  •n^^r'N.MM*-                            t^trNw^-^ 
^   O    •■       **    rn  en  *^  «r.NO  "O       (-^ao    JiOO~H       f*NJO-»N»^-f      »*^  t^*o    r«.oe 

1 

•3|*»M 

Ci.73    iQ^eH^H^X    BJSr^^sI^tt.'X)    UjaH^r-Ct-'W    SOSh^H 

n*~  B 

qiuure 

—   H       t*v  ♦  •^•O    r-o*    ON     O   -^    rt    •««  -^  '«^0       l--«>    O  O   -    M    •*!      -f  -v-i-O    •  ■  tw                              ' 

axasbi     KxutAwuH     ua:i^biwuai     xsaaaaa     aa:taa       > 

r.  30    o    •*   i"-     •*    *  5*    ••    CN  t  -  *    "p    r^  ffN  O    _rl    ***  «^      t*t  N    O  tA    r^  N/^  «    30    O    —    m  ^         1 

IIIIH-+  +  +  +  +  +I      IIIIIII    +  +  +  +  +  +  +    Mill 

1    ■ 

.c^wsr^u^—       p-O—NOt^^tn      ^OAi^  i^nO    On    fla   i#n  *f>^    ^  t^  *n     a-^se   o  nO    ■• 

o  o  ■•  o  ON^o     »*N  ON  ♦  o  ♦oo  rt     wNoo  o»>*or»    ^o^^o^on-^    t^  a*"  —  os 

titinog 

j-ctnO-»>»h      M^i/i  «^nO  t^ae     MO^O•-•f•t<^|      DO>*HT^«w>NOIxaeaaO« 

J 

E    t^ic  NO    —     On      ••r<'5^rt<»*'a«Or«rtMi-.              r^u^w^*rNrvw^Nir      mnnOO^ 

•4»M 

H?^HSi^ai    QO^HE^^E^T)    CQ^hB^H^ct.    QQ7;H^HU.99    QQ^H^^ 

'inoojr/ 

••  ft  fv)  ^  tn   nc  rvOB  9>  O  -•   rt      m  ♦  vp.no   r^ac    On     O  ••   «  m^  *♦  »«■«      «>-«fc  o*Q   " 

^l^m^g^                                                 ^^j^^^j 

jH  - 


I 


•Irfij    •JKrisitiiiirf    PJaiaasixa    aaajargixaix    A»Hai>f 

-  -  -      ♦  w. 


«•*%*♦■ 


f*i^    •^^Dcoer-v'o*'^    f-if>i-« 


+  +  +   +  +  +I1M      ili+  +  +  ++  +  +  +lll      MM+- 


K   tt 


■a  m  n     •• 


^   ea  <c   M  ee  ' 


•stpno.^ 


m  ^  «n     «^»o   fvoe    Ot  0    ■-       M    t« 


*rt  <^     C-N.  —         ^30     tn  C>SC     WW.     so    Ix   OS  O 


Km  oo      ff'O'OO-'rtM 


^  tr.  tN.  S   fv  K 


S 


•i|".\V 


^&*»  0QS.^i?Ha,OT  oaSC-tHCbw  wSh*h&..»  coSh^h^ 


•||Hin|(j 


•t-i^<Oi^a«&>0      *• 


■+<^c    t-^    oa    j-O   —    M 


S  S  d 
3H«= 


■iiiMifiiil     MMKitai^tri  Hiriaaixiiai     lixaixaivx  mm 

eft^0•rn9l^N      •^r-.Os—    f^sO  OC  ^    »«  i^  «*>  —    &^p        ^  H    •*    **'  (^  I*-  O  M    ••« 

tVr*baDw%«*>     MOfltv^r.  (Tim  ^^CMOtr^vrr*      booW^oiiab^  w>r^. 

+++++++IIII1I  Il+++++++Iirll  Ml 


- 1-.«   ^Vf*r-     ♦^^*«••«T-^a^*c  »^oe  »«o>vC'*'    *»r%"*t-.  r<-«  o      ^^  *« 


f«triMr«      —  M^»*i<T 


O  *  tN.  ■+  0    »'^ 


•«4jmK} 


^  >r\\a  ^o    tn  *^     ^  MMso    fr»*>MF'       o.*»rtr«»»*^     I^O*^"*"**     •/»!. 


_C  M    !•  f^  ^  »«sO      r*.  »^«o   ^  O 


mOMfiMm     ^u^  vt^  rN.«o    O^     9"  0 


^  —   u^  »*>ao   H      *^  O    O 


rxoo  oe  ov  »  o     o 


♦  *-i  r*>     +  • 


ee   Ot  9i     Ov  o  O 


*1«M 


•ipnopi 


3h^HSei03  OBS^t^HSbin  OB!iSH^HSi.co  ioSh^^&b.qo   nS^ 


M      at  aa  u  «s 


WGJii     KUfcihiuas*     axxxaxa     axxaxxa 


I     ++  +  +  +  ++     I    I    I    I    I    I    t     +  +  +  +  +  +  -I-    +1    !    I    I    1    I 


W%  ^  r«>  ■■  OO        (-to 


Ohio   m  r«   w%  w 


_-^ --   —   r*       w-^- -   -    --   -.    rt 

o^ac  <e    <or«0'cw«r-      .ro  •■^•e  vm«  «      ^  •>  »m  et 


-     —     —        •-    —    M     •*  J4    «    « 


O  ^  n  v^  ^  tn    %A^o  r><  »~><io  9>  O     ' 


■»o   «-"♦••    ^    1 


COSh^HQuoo    OQSH^H&utt    in:SH^£auao    DQ^H^Hb. 


•»|1'>"K 


•■      rt  (^  ^  M-i«    ho  M      ^  O 


r«%  ^  u-1    <0    r,  J©    ^a    —    •<        f-v  ^  !*■  ifi     I     00     a^ 


5 


31  ai  n  »     ■ 


I      I    ++     + 


MDiAtaiMM     HMt^MHtix     Mxxaaiira     xjrax:« 

+++++ I    I  I  M  )  I  +  ++++  +  + I    I  I  I  I  r 


I 


■•mnog 


,  O  O  so  DO      q 

3   O    -   «   •*      "^ 


l«    H   rt 


O      C   9*  t^  ^  Q  *o  m      fIsSO   »"•« 


M*ert>*     .«<^    *nw%f.  rxi~<.  r^«»     o  <•  ^'Mo 


♦  ♦•**»£■      r^  r^oe   o»>o 


0M*>e«r4m     •*>**'+»^»«»      e«Q--*HM<«      «^f^**i<# 


H^OD     flO 


a^b^t. 


a^ni? 


aoSr^l^r^Ib 


09   VJ 


•i/jii'lY 


—  •«  v\  ♦    •'^•fi  rssft^O-*      »<»■•♦  •'S'C  *e»      ff.O"«*^^'/H    ^ 


The  Moon, 


riWyiiiirfrf    U  d  X  3  *  M  %    aixasaaji    m  li  a  ii  ti  d  m    tk  m  ti 

OM  «   '^'^  I-.  b    rt   V     O  30    i>  K  '^  W   b     OO  i£>    Voo    6    *«    V    ^  as    M  %o    V  M   b      90   in  m 

+  +  I   I   M   I     I   1+  +  +  +  +  +  +  +  1   I    I   I     I   I   i+  +  +f   +  +  + 


M    • 


K    « 


U-.     M     0>  »90  'O 


o*     ♦  O  f^ 


«nb^i-^>4*no     «o 


*ft{inog 


■^  -•  -  -  ^   « 


1^  ♦  trt  »n»o   r^oo      o»0  -   M   »-*•*"%   tS>o  r^ 


•f»M 


J3   O 


M  r^  t/««o   r^.    oo   Q«  S  •#  v>^  r^   Qo  o«  o  n  <n  ^«o      r^  CO 


nl^H^H^n    ag^H^HfiE.x    COS^H^HSba    OB^H^H^ao   M^H 


•(fioopj 


•*«<*»♦  >^^o  r>.   M   Ot  o 


rt    M    M    ri 


Ui 


MM     HwuitsMai     MX3t;<a;;x     xaaxaaa     a  x  ^^  '-*  m  *i  d 

•o    +     5^  *  ~   ,*"  ^  t^oe      o    o\(-,  *«»**—    ^    OQ    »**  +■*  iQO-"      '^♦♦•^poor^. 

+  +     I    I    I    I    I    (    I      I+  +  +  +  +  +    +1    I    I    M    I      I    l+"f-++  + 


I 


Q-O    r-i     o  ^e 


H«0     a    t«>     <OM    ^O^V'M*^ 


9i  v>  O    ^oc 


«  90   d  e\  1^  ^ 


^       »«OQ     r^^     9>  M     fN.        m 


-•ipnos 


;?■  r*.*   » 


u  '9C  >0    ♦  I',  r- 


^'^OQ     U     O^  w%^ 


O   —  rt  "^  •^    ■♦  *A'0  r^  r^««   o»    O 


»-» ♦  »««« 


r->  5    +  ■«-  »^  —    H 


it«ja 


'BbOO    n^HE^HteXl    OQSH^r^CbOQ    «OS^i?Hb<»    ttSH^HCcias 


•qvioft' 


Tt  '4-  u^^A    r^ao    Ot     O 


'  i  .: 


^- 


t^uiJifH     tiiiW^'uiiai     saiaisqar;!     xaiiiixaaa  AiiiHtiii 

»*»mO.»-sW^     r<-oeOM*y-^r«       09Q^O'^(409>     t^*'»r-.0>Ort»^  wi«*»—    0»r-. 

o  *•-  b*«i  '-♦  f^    i>  -  V^  ■io  b  K-    irt  H  b  oe  «  V  *-     0  «  •+'«  '»• '-  •^  V  «  b  i^  *« 

I       I       I       I       I  ++  +  +  + 


+  -*-  +  +!       I    I    1     I    I     1+    +++  +  T  +  + 


i 


-•oe  <0  >«    ir  r4 


K     Ml 
-  OO   *     «1 


as    K  K 


09D    Oso^MO      t•□^M^O«^rvO      ^\0ao7<0\0>rs.     «nHrN-*^**^tfO      ^t^^O*  O^ao 


■•n»n<>s 


1^  tA  u    ^ 


r~oo   ffv  O   ■•     f*  «-i  ■♦  •-^%o 


a  VI  r*.  »^  ••  o* 
J=  ts.00   OH  O   *• 


O  >A    fiO  « 


*ri  roue    ™0»      ^r«^>nj»CTtCTit-i 


S 


ro  '«-  M  OO 


lO  30      'C   *ri«0   r»09 


•%«M 


H^^EtfX    ttSH^HactOO    CO  •i^  H  i^  H  b  Tj    OSSHS^HCbx)    nSHB^e-> 


qm^w 


H    **t  •^  vs    W>    r-QO    0t  o    •■ 


»WN -^  i^^O    t-ao    o*     o  -■   "   #n  ^  t««o      i-ao    Ok  o 


i*3 


t«(|oo9 


I 


d  d  m  M  d  »  t     d  m  d  d  d  a  »  xxasiiiaa  avazataiM  a^M 

f#%^9>r^W^r^Os      ~ppOOO    O-O  4'r4poo*0<Oao  Or*    -if-tO    o.  o  o«  r^  *« 

Ofv^r«b***^'^MOt4i^r^bM  >bVr<b»r>.Vi>  O^—    p^v%r-bv»'^  Irtr^ 

^  *«>  *•    —  ■•    M        t«  "AO    I-.00  OO^O  Lrt^c*%M  ■■  H^  v^rO    f-aO    »^  *0    "^ 

+  +  +  +I    II     MM    i++  +  +  +  +  +I    I  M    M   M  +  +-f 


o  O   »  p*  C^  O    CT»ac      "^  It  30   ♦  O   ▼OO 


w  1^  C^  0«  990       h»  ^  O  <<0    ^   **>oe       f<  «0 


go•'^••09Ov» 


*r  v-io   r.ao    9  0 


OO      -^-aor^O'-^^O     <0*0t-.«»9<'«r<- 


»^  ♦  ♦  tr^-a       ^oo  OD    OS  O   ■•    N       m  <#• 


OQ^r->iiEM&.n    ttX&i^H&tSO    MaeH^HCM33    0);3h^H^«i    CD^S 


5^ 


^^M     ^ 

Meteoric  Showers.                     [No.  300.    1 

^^^H             Radiant-points  of  the  principal  Meteoric  Showers  of  the  Year.    \ 

By  W.  F.  Dennisq.                                      J 

I>fttA. 

Radiuit.              Meteori. 

Dnte.          Radiant 

lle(«ur«. 

Jud.   1-3. . 

230  +^     Swid,  long  patlis. 

a           I 

^n\y  28  .,.'  339  -13 

Slow ;  long. 

3  — 

156    +41      Swifi. 

Jul'ySept..      335    +?3 

SwifL 

II  ... 

220  +13      Swift;  gttvnka. 

Aug.    4  ...1       30   +36 

Swift;  alreaka. 

17.,. 

295   +53      Slow;  brii:lil. 

4-10     350   +51 

Swift. 

.           S2  ... 

ao8  -   8    '  VVrv  swift  ;6trfak8. 

10  ...J     46  +67 

Swift;  sir4*)ikfl^ 

1       »5 

131   +32     8»iil. 

14  ... 

311   +62 

Rather  *Hift. 

r       a9". 

113  +52   '  Very  Bwift. 

15  ... 

r  X\l 

Swift;  brighU 

Peb.    5-10 

74  +43     *^'"*  ;  bri^lit. 

16.. 

Swift ;  itraakB. 

15... 

236  +11      fcwilt;  Btroftk», 

xi-25 

a9i   +&0 

Slow ;  bright. 

15... 

261   +  4 

Swift  ;  Blri>«La. 

25  ... 

5  +i» 

Sluw  ;  shurt 

so  ... 

181  +34 

Swilt;  brif;bl. 

Aug..Sepl. 

H^  ±  0 

S)oM. 

ao  „. 

263  +36 

Swift;  Bireuka. 

51$ 

61  +37 

Swift ;  streaks. 

Mir  1-4..- 

|66   +   4 

Slow;  bright. 

6.17 

106  +52 

Switt ;  *trcKk». 

14.- 

aso  +54 

Swill, 

to  ... 

74  +4' 

Swift;  sireaka. 

18  .. 

316  +76 

Slow;  bright. 

15  ... 

77   +57 

Swift: ;  ttreaka. 

14... 

161  +58 

8will. 

21  ,. 

3»   +'9 

Slow. 

a?  ... 

a29  +32 

Swift;  f>mnll, 

12  ... 

335  +5« 

Slowi»h. 

a8  ... 

163  +61 

RnlborKwifl. 

17  ... 

75  +«5 

Swift;  al.r#*k«. 

Apr.  I3-Z4 

210    —10 

8N.W  Hrt'ballti. 

Oct.     2  ... 

Z3<5   +51 

Slow  ;  bright. 

18... 

231    +17 

Swift;  »h(>rt.. 

4  ■-■ 

n?  +79 

Swift ;  fllrmka.  . 

18-11 

196   ±  0 

!^vrift:  eli-caka. 

4  ...!    310  +77 

SIowi*h. 

18-23 

189    -31 

Slow;  loni:. 

8  ...       77  +;i 

Swill ;  •trrtikt. 

20-ai 

270  +33     Bwift. 

8-14 

45   +5» 

toiimll;   etiurt. 

25..- 

272    +21       Swift;  ihnrt, 

14  ... 

133  +68 

JtulUir  *wilt. 

30... 

291    +59      Kntht-rrlow. 

l8*20 

92  +16 

Swill .  stri*»k». 

Mb7    I... 

239   +46      PtmbII  ;  short. 

20  ... 

107  +1* 

Swilt;   KrvHkt. 

5-«7 

2^4  —21      8lnwiiib. 

aj  ... 

99  +«3 

Swift  ;  streak*. 

6... 

338   -    2      Swifl;  BtreaLB. 

a9  ... 

IC9  +23 

Very  »n»lU 

7  — 

244   +   7    ,.*^liiw;   brigbt. 

Not.    I  ... 

43  +aa 

Slow  ;  bnghL 

11  .,, 

231    +27      Slow;  »inftll. 

2  ... 

55  +  9 

Slow  ;  bright. 

29..- 

264  +64    ]  Slowiph. 

IC-12 

M3  +3» 

Vrr7iiHilt;*tr«i 

50.., 

333  +a7    l^wift;  irtrwiU. 

14-16 

ISO  +22 

Switt;  Btrtmka. 

June  1-17.. 

249  -ao 

slow  :  nrebiills. 

16-28 

154  +4» 

Swift ;  slrt:i(kB. 

10 ... 

261  +  5 

Vrr)'  iildW. 

20-33 

62   +23 

Mu«  ;  bnghl. 

n-19 

174   +69 

KmltiT  fwift. 

23.24!     26  H-44 

Very  slow;  tniii 

M  ... 

310    +61     i  Swirt;    »troik». 

25-a8 

108  +43 

\  ery  awift. 

15  ... 

a9<   +5» 

Swift  ;  •tnikl). 

30  ... 

190  +58 

Svrifi;  Btre«ki^ 

20  ... 

335  +57 

Swift, 

Deo.    4  ■• 

16a  +58 

Swift  ;  ctrtutlca. 

x6... 

354  +39 

.Swift;  ttrenkB. 

6... 

80  +a3 

Mow;  bright. 

Julj    ♦... 

303   +14 

Swift. 

8  ... 

145+7     *"''*  '•  »l'""«lw. 

7-Aog. 

333  +27 

Swill. 

8... 

2o8   +71      KathiTtfwiri. 

6-ia 

aSa  -13 

VpfT  i>lnw. 

JO-IS 

108  +33     hvttli;  ahorU 

15-3' 

*5   +43 
3»4  +48 

SwtVt  ;  •tr«k«. 

12  ... 

119    +29        Kjilbif  AMilt. 

19... 

Swift,  tborl. 

aa  ... 

194  +67     Swift;  «traakib 

ij-6ep.iS 

4«   +43 

Swif^;  itmki. 

25... 

98+31      Vrry»l«w. 

Tlio  nd\i 

nl.|Hiiiil»  of  tlif  imire  brilliant  ehoacra  iin*  indicated  by  bwwr  typff,    ^ 

^^1              LtHTtniB  of  > 

Jo*vmb*>r  limy  p^rhaiw  turHi!.!i  pjencifiil  dispUyi  iti  1901  iiiid  1904.                 | 

^^H              puint  riliibi 

■(»,  witbntax.  on  Auciift  n.arerii 

ibie  fora  conridcniM' 

radij 

n  0  niKl 

ion  tf 

E.N.K.  aiuon^'iit  Ih 

^  vtnrc.     Tlic  I'olliiwp 

-— 

P.U. 

Rn< 

ImnC. 

1         J>Atl.. 

IlAiliani.           [Mv. 

Radiant 

ti        I 

a         I 

0         I 

Jul: 

r  ao  ... 

197  +  50*9 

July  JO  ,. 

*          0 

jr  X  ■»-  :■>  S         Aug.     9  ... 

0          0 
4r<4-$(»'$ 

xa  .. 

af8-f-5i6 

Au|^.    1  ... 

1                                           11    ,, 

45«+57^ 

^": 

240+$l» 

X- 

3                               M  .. 

4r5+sr'$ 

j6^  +  5r8 

5 - 

J79+^                            M   ... 

50*1 +580 

si  .. 

»8*5  +  5ri 

• 

40*2+ ?"                          ,7.  . 

52-6^'58*5 

b 

^ 

1901.] 
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[No.  30a 


Jnp 

iter  (4). 

8auini{h)- 

X90I. 

B.A. 

Noon. 

Dec 
Noon. 

Diam.' Rises. 

1 

Tran- 
sits. 

Sets. 

E.A.     1     Dec. 
Noon.    1   Noon. 

Diam. 

Rises. 

sits.!**^ 

h  m    si  0      , 

..      ;fa   m 

h  m 

m   b 

h  m   B  1    0     , 

M 

h  m 

h   m 

h  m 

Jan.      I 

17  4a  55  aj     SS. 

29*2  119    4 

21  58 

2  51 

»8  33  39I"  37  S. 

14-0 

19  SI 

*3  4« 

3  45 

ZI 

18     I  59I  23  10 

30-0    18     6 

21   59 

I  5» 

18  43  4i|22  29 

14*0 

18  41 

12  40 

a  39 

Feb.    10 

18  19  54  23     7 

31-0    17     3 

20  57 

0  51 

18  52  58  22  19 

142 

17  30 

11  301  «  3<= 

Mar.     2 

18  j+4.5  "  58 

3a>   J  5  59 

<9  54 

»3  49 

19    0  49 

22    9 

14-6 

16  18 

20  X9I  0  20 

22 

18  46  36122  48 

34*2    14  51 

1847 

22  43 

19    6  40 

22       I 

150 

«5     4 

19     6]23     « 

Apr.    1 1 

18  54  10  12  41 

364  .13  39 

'7  35 

21   31 

19  10     5 

21    56 

»5-4 

>3  49 

17  5i|ai  53 

18  56  41  22  39 

38-8    12  22 

i&  19 

zo  16 

19  >o  44 

»>   55 

16-0 

12  31 

16  33110  3i 

ii 

18  53  51  22  45 

412     II       X 

>4  57 

18  S3 

19     8  41 

»«  59 

16-4 

II    ID 

15  12I19  ii 

June  10 

18  46  15:22  57 

428     9  37 

»3  31 

17  25 

19     4  18 

22     7 

i6*8 

9  48 

13  491 '7  5' 

r    .         50 

18  35  4>  «3  >o 

434     8     9 

12     1 

<5  55 

18  58  24 

22  xS 

X7-0 

8  26 

11  15116  M 

July   20 

18  25     1  23  20 

430     6  41 

10  33 

14  25 

|8  52    9 

21  a8 

X7-0 

7    a 

u     0I14  $i 

Aug.     9 

18  17  10  23  27 

4'-4     5  15 

9     6 

i»  57 

18  46  48 

12  36 

166 

5  39 

936 

«3  33 

»9 

18  >4     5|»3  30 

39»      J  5+ 

I  +5 

II   36 

18  43  22 

21   41 

162 

4  18 

8  14 

12  ic 

Sept.  18 

tS  16  26  23  32 

37-0     2  39 

6  19 

10  19 

18  42  32 

22  45 

15-8 

a  59 

*  55 

10  51 

Oct.      8 

18  23  58  23  30 

34-8  :  I  2^ 

5  17 

9     8 

18  44  31 

"    4$ 

15-2 

I  42 

5  38 

t^< 

28 

18  35  53  23  23 

33-0  '  0  19 

4  " 

8     3 

18  49     9 

22   4» 

14-8 

0  28 

4  »+ 

Not.   17 

18  51   13  23     8 

31-6   23  14 

3     7 

7     0 

[8  56    4 

22    35 

H-4 

23  14 

J  12    7  I*: 

Dm.     7 

19     8  58;  22  45 

30*6  ]»»  10 

1     6 

6    2 

19    4  40 

22   25 

142 

22     3 

1    2|  6     1 

a; 

19  28  i3>  22  10  S. 

30-0  >i     7 

«     7 

5     7 

19    14    22 

22    10  S. 

140 

20  53 

0  53   4  5' 

Uranus  (^). 


Jan.      I 

16  52     2|  22  31  S. 

3'4 

18     9 

22      7 

a     5 

5  49  '4 

12 

II  N. 

2-7 

3< 

16  58  26J  21  42 

3-5 

16  18 

20    15 

0  12 

5  46    9 

22 

17 

Mar.     2 

17     2  19; 22  47 

3-6 

14  15 

18    21 

12  17 

5  44  41 

22 

a'6 

Apr.      I 

17     1  53i"  49 

3<> 

12  29 

16    24 

10  19 

5  45  aa  a2 

2-6 

May      I 

17      0    l6|22   45 

3*7 

10  27 

14    23 

18  19 

5  48     4  22 

2-6 

3' 

16    55    29    22    38 

3'7 

8  as 

12    10 

16  17 

5  5a  «3  aa 

2-5 

June  30 

16    50    21J22    30 

37 

6  19 

10  17 

14  IS 

5  57     Oiia 

a-S 

July    30 

16    46   41 

22  25 

37 

4  18 

8  16 

12  14 

6       I    301  12 

as 

Aug.   29 

16  4s   50 

22  23 

3-6 

2  18 

6  17 

10  16 

6    4  51, 11 

1-6 

Sept.  28 

16  48   13 

22  18 

3*5 

0  43 

4  21 

7  59 

6     6  241  22 

26 

Oct.    28 

16  53  30 

22  37 

34 

22    J2 

2  29 

6  16 

6     5  49!  ai 

2-6 

Nor.   27 

17     0  43 

22  47 

33 

20   42 

0  38 

4  J4 

6    3  >9 

12 

a7 

Dec.    27 

17     8  34 

22  58  S. 

3'4 

18    +9 

21  44 

2  39 

5  $946 

22 

15  N. 

a7 

1S8 

11     6 19  u 

0  57 

9     5 

17  I 

la  57 

u 

'5  <: 

21     0 

13  t' 

"9     5 

3  ijiii  2 

17  11 

I  19 

9  a: 

15  H 

2j  12 

7  3' 

13  ao 

21  28 

5  3' 

11  16 

19  34I  3  4 

9  »9 

17  37    >  4 

7  Si 

15  39  a?  4 

5  30 

13  3821  4 

3*9 

II  37 

'9  4 

Cez»B. 

Pallas. 

1901. 

R.A. 

Nuon. 

Dec. 
Noon. 

Transits. 

X90& 

R.A. 

Nooa. 

Deo. 
Noon. 

Tranaita. 

1 

h  m 

0    1 

h    m 

b   m 

0     1 

h  u 

Oct.     5  ... 

a  44 

3  10  N. 

M  47 

Aug.  18  ... 

as     7 

Sa7N. 

■  3  20 

17  ... 

a  35 

2  31 

12  52 

30... 

11  59 

3  H 

12  25 

29.., 

a  as 

2    0 

II  54 

Sept.  11  ... 

22  50 

0  41  N. 

11  18 

Not.  10  ... 

2  14 

>  4a 

10  56 

23  ... 

12  41 

X  598. 

10  33 

22  ... 

a     5 

I  44N. 

10    0 

Oct.     5    .- 

21  34 

4  3a  S. 

9  39 

Vesu. 


Jan.  14  ... 

9  as 

ao  15  N. 

'3  49 

26... 

9  H 

11  46 

XI  51 

Feb.    7   •. 

9    a 

13  14 

II  51 

19... 

8  50 

24  16 N. 

10  S3 

Th«  timea  or  riaxng  and  teUiDg  oorrc^ood  to  the  af^JMtnt  Ixsiuit,  irrMpeotiTt  ot  tfa*  day  gtvaa  ia 
the  fint  oolumu. 


1901.]  Eclipaes.  9 

ECLIPSES   IN  1901. 

In  tb«  rear  (901  lliera  will  be  two  tM;li[)«e8  of  lh«  Sun  &nd  liru  of  lb* 
Moon  (une  being  only  peiiumbralj. 

1. — A  Panumhral  Eclipnt  of  the  Moon^  1901,  May  j. 

pBrtI;  viftibla  Rt  Greenwich.  Ftmt  contact  with  tlio  ponuinhrii  oecun  ot  61^ 
from  the  ^'ortb  PuiDt  towards  ibe  £aat.    Lui  coui4u*t  ai  38''  tuwanla  Uie  Weit. 

b  ni 
F'irft  con(v<t  with  Pcnanibrn  4  6-3 
Ln»t         „        „  „  1*     55'' 

Hie  Moon  will  rie*:  at  Grpcnwioh  «t  y**  aS". 

11. — A  Total  EcUpst  of  the  Sun,  1901,  3/rty  17. 

Inruible  at  Gmowii^.  Tht*  centrr  of  lite  ahntlow  brgiu«  ita  rouree  in  the 
iDifinn  Oc«aD  weM  uf  MadngnMar,  iikirtv  lIiq  sonthcrn  ut>a»t  of  that  i»hind 
wid  crones  Beiinion  and  Mikurititis.  It  iittxt  loudic^  Lund  iti  the  Mftlny 
ArahiMlngo.  puMt  through  Sumatra  nnd  Borueo,  and  cudf  It*  course  East  uf 
Kev  Uutnea,  where  the  ban  wdl  bv  setiing. 

Rulipee  TotAlilj  Totnlit/  Sun'l 

Ufgiufli.  beipoR.  ends.         Altitude; 

dhna        hma  hme  ^ 

Maiiriiiiif  (ObserTAlorjr) 171$      ■  16     136  16      511  19 

Sumatrm  (Puiaog)   17   16     4.         f   37  17  i"  4)  4>  69 

Burneu  (Puntiunrik)     171631  iK      556  18    11    36  61 

AihbuTna  (  Port  Vii'lorio)   ...   17   17  17         18  4S  18  iS   51  43  j+ 

>ewiiuineft  (.Fort  Moresby).  17   18     1         19     6  39         19     9  58  11 

G.M.T.  in  fdl  mteo. 

Central  EcUpu  begins  May  17*  15''  57»"7  O.M.T.  in  Lung.  40''  6'  E., 
Lat.  J7'"'  30'  S. 

Cf'ntrvl  Eclipse  ends  May  17^  i9'>  lo"*!  O.M.T.  hi  lAing.  156"  58'  K., 
Lfct.  ii*  50' B. 

A  Pkrtul  T^'Upee  will  be  risible  at  the  following  plnecB.    The  tiuies  are  locnl 
in  ftU  cu«N  : — 

Kelipsie  Or«MtC]it  Eclipse 

begins.  Eclipse.            ends.  Magnitude, 
d     h      m              h     m              h     m 

Mfidmt  .»•■••■  17  11   15*9  *2  187  aj  s'^  o  o'lfi? 

}|mi(*  KoDg    ,♦ 18      I     o'fi              1    59'3              2   53*4  o'lri 

Pf^rth  (W.  Auk.) 18     o  57^             1  48-7             »  j8o  0-197 

Adelaide 18     3     87             3  556  4  393  o'i5o 

HI. — .-1  Partial  fCc^.ijkte  cf  tJi^  Moony  1901,  Ociof>rf  27, 

Pnrtly  vieihiu  as  a  penuinbml  eoli})80  at  Ore**nwit*h.  Magiiitudn  of  the 
Eilipa<»  li-  (M. ton's  dinin.  =1).  The  first  contact  wiUi  ihe  sUtduw  txvurs  itl 
i]T"  troni  till*  North  point  towards  the  East.  Lost  cimtact  at  166^  toward* 
Uie  Woet. 

h      m  U      III 

Piml  contact  with  Penumbra     1       5*1  With  ahadow  2  sj'o 

L«t        ,,  ..        ..  5     '5*  t.         M         4  5* 

The  Moon  will  rise  at  Greenwich  at  4"  3S*. 

lV.--.^lii  Aiinuhr  Kcliptt  of  the.  San^  ipot,  Hatf^mhsr  10. 

Intmibln   at    Greimwioh.     The   oentml    line   piisani  from    Htmth   oX  Hidly^ 
through  the  Medit-fmuiean.  Suet.  Arabia,  Gejlun,   Mahiv.  Ammui,  and  th» 
'hdippinrfl. 

C^ilrui     tCftipse  be>gins    genenll/    Norember   10'   i7*>   43<"'8   O.M.T-    in 
!•  13**  19'K.  ol'  Giv«awich,  Lat.  36°  S7'  N.     l£iidii  geuerall^  November 
i|k  t3»'o  in  Long.  i%\°  ix'  Koat  of  Ureenwicb,  Lat.  17*^  ij'N. 

At  Mad nu  a  Partial  Eclipse  will  be  visible.  Magnitude  0*846  (Sun's  dinm. 
=  1).  |Citli|i«e  begin*  ic*  ir'  t?"*"**.  Eel i|>iil' ends  11''  \^  ii*'  X  vM*^-^VTvaV\ui»'y 
AngU  froiu  iiurth  /joint.     First  oootAcL  *9^  W.    IsxA  couVftc^.  to^^  \L 


>ccttitation$,  f  gri.  [No.  300. 

OCCtJLTATIONS,  1901.     (Visible  at  Grkenwich.) 


Star. 


B.A.O.  IJ4X  ■■ 
I  Chnrri.. 

B.A.C.  1737     - 

A'  Ciinm  

60  Cwicri   

B.A.O.4312  .. 
I*  Libne 

13  Tduri 

r4T»uri 

D.M.  +  io°785 
B.A.C.  I7J3  .. 
X*  Oriuiiia  


6-6 

5*9 
6-3 

s-6 

>*7 
6-5 
6$ 

5'+ 

f»*3 
♦7 


D.M.  +  17O1S96  v6 

A'  Cnnrn    5*6 

A^Cnncri  '5-8 

w  Lnonis '5-6 

/r"  Leonis    ......  6-s 

B.A.C.  47CO    ...  5-3 

10  Librn" '6-4 

5a  Oplnuchi  ...6-5 

B.A.C.  5OS4  ...6-3l 

DM.-io'*5i89  6<; 


51  Piaciuiti., 
r  Piscium  .. 
B.A  0.  1064 
B.A.C.  J  73  3 


as 


Concri U'o 

I.A.C.  6125    ...64 

VTauri 158 

/Touri     |5'5 

B.A.C.  1639   ...6'S 

68  Orionia  '5*6 

I  Cn.iif'r)  5-9 


A>  Cuien 


J« 


57 
46 

44-49A-5 
5113  6-5 

itiC(6'i 

5'9 


B^.C.453 
*w^  fr'corpii 
h»*  Sc«rpii 
n.M.-ai 
D.M.-20- 
P.M.  +  19 

B.U.-f  i8t  1349  t»'5 
ti)  Scxtaiilie  .,-60 
p*  Leonift   f6*A 

I  VirK'Ti'n    ,5'^ 

II  tntfitLnrii  ...  4'9 
ft  Sugittnni    ..,  49 

\  Finontm   47 

n.A.a  5109   ...154 


DlSAp. 


M.T.     P 


ID 

8 
45 
55 
J6 
48 
49 
'4  47^ 
8  3 
8  ja 
6  o 
4  J5 
H41 


3* 

so 

57t 
34 
14 
38 


6 

«7 
18 

»4 
<5 
»7 

11  36> 
16  a) 
tS  a$ 

6  54 

10  ao 

7  »7 

11  21 


to  46 

»5  »» 
7  37 
6  3* 

11  44 

9  »5 
6  16 

5  30 


II   59 

i^  59 
16     5 

>3  37 

»3  »4 
9  x6 

to  25 
8  6 
7  40 

10  44 


7? 
129 

131 

108 

>i3 

130 

116 

9 

43 

76 

150 

110 


146 

43 
107 

88 
»»3 
'33 
118 

99 
61 

67 
76 
97 
5' 


122 
u8 
«9 
84 
94 
*3 
34 
14a 


V, 

16  i 
86 

7i 
178 
168 

96 


Kettp. 


M.T. 


b    tu 

10   2Z 

la  50 
18  51 


9  28 
6  37 
4  4a 
36 


15 


7  18 
t7  4a 
19  47t 
'$   37   , 

16  30 
i8  53  I 
13  4* 

17  36 

19  36 

20  iz  ; 

7  5« 


26S 

^78 
277 
287 
a86 

a8o 

33' 
?oa 
268 

aoi 
a6S 


l'\ 


S  18       86 

la  39       62 


la  26 

u  49 


111 
90 
44 


s  17 
12  ai 


12 

16  i§ 

8  40  ' 

7  4»  I 
la  35 
10    6 

6  40 

6  33  j 

13  18  ' 

17  19  I 
16  20 

14  ^« 
»3  58 

10  1 1 

11  II 


iJ&te 


Tone 

3 
3 

4 

4 

7 
»5 
18 
28 
19 

JiUy 

1 


8tap. 


i»  53 

16  I9t 

>3  5> 

13  2; 

14  48 
12  36 


131 

3S7 
aSS 

314 
19-1 
164 
iSl 
268 
298 
280 
U5 
»37 
193 
28S 

289 
242 
268 
28  s 
276 
319 
359 

3i» 

288 

286 
319 
31a 

30s 
210 

»47 
316 

3'=4 
191 
aza 

117 
336 


p  .S*(|rttlAni 

15  8»giltnrii   ... 

DM.-i9''5>73 

B.A.C.  6536   ... 

'  Cnpricorni... 


3 
iK 
28 

19 

Aug. 
2 

4 
6 

7 
»4 
»5 

28 

•9 

Sept 

4 
4 
S 
5 

6 

9 
a6 

»7 
28 

Oct 
I 
3 

4 
6 

'7 
18 

•9 
22 

n 

»4 

i  *^ 
17 

3» 


4< 

5*6 
59 
5-5 
5a 
B.A.O.  4531   .15*7 

w'  Scorpii  |4*' 

M*  Scurpii  4** 

D.M.-2i°4449**5 


rJ.M.-2o**52a3  6*$ 
B.A.C.  eTio  ...6-0 
B.A  U.706J  ...|6'2 
19  Si'ilsnlia 
21  S»t^ttArti 
d  bttgumnl 


D.M.-3°ss39. 

^  PiM>Jum   .  .... 
29  Arit'ti* 


fi'3 
♦•6 

6-5 
n.M+i7°S64-6'5 


B.A.C.  609K  ... 
D.M.-i9^5V1 
e'  Cupricortii... 
K  Aquuii  


R.A.C.  1361  .. 

K  Tauri    

B.AO.  1647  .. 
U.A.C.  1651  .. 
71  OrionM  ..... 

ic  (.'iincri 

DM  -1-5539      , 
15  Pinduro >6'3 


62  Piaciutn. 


60 


B^.C.  1240  ...  57 

71  Oionu -ij'l 

U.M.-t-i7-i479,*** 

60  Ciuicri  i$7 

4  5 

6-2 

6-5 


I  Ophiucbi 

16  ffaxittarii  ... 
l).M.-iK   5206 

f'  Oiipriwirnt 

c  Af|uikHl    |$'5 

X  Pt«ciutn  47 

29  Anrli*  6'5 

o  Arinia     58 

D.M.H-.ri349f*'5 


Uinp. 


M.T.    P 


b  III 
»4  4 
15  6 
It  5» 
'4  49 
14  59 

7  57 
IJ  15 
II   30 

84$ 


7  26t 

9  *9 
9  59 
847 
9  S« 

8  33 


12  58 

14  39 

10  51 

11  II 
8  47 

12  39 

>a  54 
12  29 


til 
48 
3» 
102 
109 
lot 

53 

100 

96 


44 
«S7 
«5» 
156 

60 
96 


45 

H 
5? 

26 

44 

109 

^1 


14    9    III 

16     a     123 
12     7      90 

1(5  48t     31 

14   32tl    90 

7     5     347 


6   20 

6     1 


11  14 

17  10 
ti  5 
14  46 

5  » 

6  39 
6  50 
9  5 
«  53 

■4  35 

12  1$ 

»:  J> 

13  II 


116 
*9 


129 
5« 
15 
39 
»49 
119 
86 

<53 
«i 

73 

l« 

108 

6* 


II 

12 

»S 

5 


t 


t  Blnr  belnw  hnrixoii-  J  SUr  wiling. 

Tlie  anglM  (P;  arc  m-konrtl  (mm  tUr  ini*  >'.  point  in  the  rtirt^Oim  S.,  V...  8„  W.,  1. ».  frwn 
buUom  uf  tku  Mood's  invcrtrd  iiui^^  tunanU  tho  f^bu 


1901.] 


Occultaiions,  1901  {conihuied). 


11 


U         J 

Diaap. 

B«ap. 

Diiiiip. 

H 

1  -^- 

Dnte. 

Sur. 

a 

J 

1 

M.T. 

P. 

M.T. 

P. 

^ 

M.T. 

p.     M.T.I 

■ 

h     TO 

0 

h    tn 

0 

Doc. 

h  m 

b   m 

^■A'C'Bnrri  

5« 

17  3» 

4» 

17   59 

s 

»4 

B.A.C.  6991   ... 

6-7 

6  36 

3» 

7  3«t 
7  39T 

^^^nii<    L{-OM19        

V* 

11    4 

41 

12  30 

348 

>4 

fi  Onpricomi  ... 

3'4 

643 

4a 

m 

6S 

5  5* 

5« 

6  57t 

«84 

i? 

P.M.-j°5s39. 

&-3 

»o  53t 

87 

■  1  46t 

■ 

6-0 

3  4* 

4» 

4-  34 

174 

18 

X  Piwiiim  .,  ... 

47 

7  »4 

11       8     9 

^■l"  .\n>"l:i      

s-a 

3  15 

19 

3  49 

300 

at 

zg  Arictift  

b-S 

10  IS 

16  !  10  53 

^■B.At.'.  1240  ...IS7 

8   11 

i>7 

9     0    118 

ZI 

0  Ariftis     

5-8 

IS  II 

81     16    2; 

^■D.M.+  i8^624IV9 

17   14 

105 

18     7    »55 

Z3 

B.A.C.  1361    ... 

0-5 

4  30 

6      4  45 

^■B.A.C.  m6i   ...  6<I 

»9     5 

14 

19  31     326 

»3 

i  Tfturi    

V7 

5  53 

9 

6   12 

^■fi.AX'.  1647    .. 

6-5 

IS     4 

69 

16    4    S99 

»5 

P.M. +  18'*  1349 

6< 

10  19 

85 

11  19 

HirN+iB^iiK, 

6-5 

9  5» 

140 1   10  33     izo 

»7 

A"  Cancri  

S'B 

10  42 

105 

II  sa 

^HJTi  Ononis 

S"< 

10  41 

IX  1  10  54     350 

^^|et  Ovtiunonini . 

S'oi 

19  18 

141    10     6  1 J51 

^^■ic  t^ncri 

5'°! 

9  54 

46,   to  14     341 

t  Star  below  horb^n.  1  Stnr  i^tiinj^ 

triie  uiglM  (P)  ore  reckonod  from  the  true  N.  point  in  the  dircetion  }{„£.,  8.,  W^  i*e^  from  the 

bottom  of  tile  Moon's  inverted  image  towards  Uio  right. 


The  following  "  nenr  approuches  ''  are  also  given  in  the  '  Nautical 
Alniauac/  and  are  eBpecially  iiit^Testing  to  observers  rather  iSGUth 
und  rather  JJorth  of  Greenwich  respectively  : — 

■  A'orth  Near  Approachta, 


DsSe. 


6tar. 


lar.  38 
»9| 

4< 
8 

Wis  ^9 
^««.    3 


«■*  Tftiiri     

V  AricLis 

I).M.  +  i7°i596 
H.A.C.a737  ... 

60  Cancri  

B.A.U.  4679  ... 

X  Libric 

p'  Sa^itturii  ... 

»  Pi^cium 

p*  Sagittarit  ... 

X  PiMriiim  

Bi  Piwiiim 

B.A,C.  1+17  ... 


M.g. 


4-6 
5-6 

6-3 

57 
6-5 
5*0 
61 

5-6 
61 

47 
5'9 
6-5 


O.M.TJ  Angle 


b  m 
17  1 
11      I 

14  4» 

14  23 
II     36 

9  i» 
)6   16 

<5  44 

15  38 
11     3 

841 
14  « 
>3  »5 


Me 

»3 
a3 

3 
347 
34< 
344 

340 

333 
35< 


Dfito. 


SUir. 


Mag. 


Sept. 


Oct. 


Kov. 


Dw. 


B.AO.  6991  .,,  67 
liCHpricorni  ...|  3*4 
^  Pit-cioin  I   4'6 


B.A.C.  1563 
B.A.C.  1361  ... 

eTnuri    

jt>^  Xx'imis   

B.A.a  7087 ... 

f.  Ptsoiiiin  

¥  Aqiiarii  

D.M. +  1701479 

60  Cancri  

36  Sflxtantit  ,.. 


6-5 
6*5 
37 
55 
«a 

4'6 
4-6 

6*2 

57 
65 


O.M.T. 


h  m 
9  18 
9  a6 
6  40 

6  IS 

7  34 

17  29 

7  5> 

4  30 

6  3» 

18  1 
16  13 

19  n 


Anglfli 


340 
340 

339 
353 
35' 
35» 
a6 

338 

336 
»3 
*J 
»5 


South  Near  Approach^. 


»»^ 


3    X**  Orionia  ,..,.. 

3  I  X*  Orionis 

J  I  68  Ortuiiis 

6  )  A'C-ancri  

B4  ,  22  Pisoium    ... 

5  ,  55  Leonii  

as  I  B.A.C.  1417  ... 

I  B.A.C.  iri7  .. 
io  UM.- 19^4106 
£6    ?i  Ononis , 

4  I  i  Virginis  

2.6    3  liconts    ...... 

3   ,10  librs    ...... 


47 

5  55 

4*8 

10  47 

5-6 

15   10 

58 

9     3 

•9 

5  'c. 

i.-o 

10  26 

6S 

12     6 

6-3 

7  »3 

6-5 

1358 

5» 

M    II 

5'5 

7  39 

bo 

10  23 

«-4 

9  " 

178 

185 

191 

>95 
»53 

205 
182 

>95 
197 
191 
202 
205 
too 


Aug.    4 

38 
Sept.    4 

19 
Oct     I 

3 
21 

35 

28 

I 

2 
»3 


Not. 


Doc. 


h  m 

6«  Pisritim    ... 

60 

'4  45 

r*  Caprii'omi... 

M  5» 

D.M-t-iS3624. 

12  26 

B.A.C.  609     ... 

11  s^ 

D.M.+  i8«594. 

6'5 

t6  2$ 

DM.+  1HO1129 

>7     4 

2^  Piseium     ... 

3  5* 

l)M.+  i«^594. 

13  26 

X  Qfiiiinonim .. 

11   39 

i9!^xtn»tis  ... 

6'o 

18   $6 

p*  I>eani«   

6*2 

20  38 

■  Tauri  

5*1 

16  2$  1 

12 


Disk  of  Mercury.— Satellites  of  Mars.    [No.  300. 


ILLUMINATED  DISK  OF  MEECUBY, 


Date. 


Jan. 


I... 
II... 
zi... 
ji... 

lO... 

to... 

%... 

lat... 

22... 

April  1... 
II... 
II... 


Feb. 
Mar. 


0949 
•985 
•998 

•837 
■467 
■072 
'048 
■260 

•45» 

■602 
0731 


178*2 

i6o'8 

91*0 

357*9 

341-8 
331-8 
3M"7 

177-6 
158-8 

154-7 
151-9 
150-3 


At  Greenwick  Noon, 
Date.         k  9 


May    I... 

11... 

II... 

31... 
June  10... 

20... 

30... 
July  10,.. 

20... 


Aug. 


0*869 
992 

718 

•495 
-307 

•»34 
'019 
*o62 

292 
■936 

0*996 


1510 
165*2 

342-0 

3Sa"4 

»'5 

92 

17-2 

5+' 

162-5 

179*8 
1917 
207*2 
333*7 


Date.         k 

Sept  8...  0*952 
18...  -884 
28. 
8. 
18. 
28. 

7. 
17. 
»7- 

7- 
"7. 
27. 


Oct. 


Not. 


Dec. 


806 
*686 
'486 
•162 
•032 

■778 

■973 
0*996 


l8'o 

*rs 

*4'9 

14*2 

»3"5 

25*0 

204-5 

ao6*i 

ao2*4 

<95*4 
183-3 
155*1 


k  ii  the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire 
apparent  diitk  considered  at  the  superficies  of  a  circle. 

$  is  the  angle  which  the  line  joining  the  cu<*pH,  or  extremities  of  tha 
illuminated  portion  makes  with  tne  meridian. 


Appabent  Discs  op  Venus  axd  Mass,  1901. 

Venut,     Mara. 

yenue.    Mara. 

Ventu.   Mar: 

Jan.   15...  0*902      0*949 
Feb.   14...      949        "997 
Mar.  15...      980         979 
Aprilis...     -998         924 

May  15.,.  0*998      0-895 
June  15...     '977         890 
July  15...     •936        *900 

Aug.  15...    -873      -g'S 

Sept.  15...  0795      0-933 
Oct.    15...     705        -951 
Not.  15...     -591        -967 
Dec.   15...     445        980 

The  numbers  in  this  table  are  the  Tersed  sines  of  the  illuminated  disk,  the 
apparent  diameter  of  the  planets  being  taken  as  unity. 

.  SATELLITES  OF  MAES 
D0EING  THE  OPPOSITION  OP   1901, 
East  Elongations. 


PUOBOS. 

February. 

Feb.  (con.). 

Feb.  (con.). 

March. 

Mar.  (con.) 

d     h 

d     h 

d     h 

d     h 

d     h 

2  20-4 

11  186 

20  16*8 

I  151 

12  18-9 

5     «'9 

14    02 

22    22*4 

3   20-6 

15     o'4 

7     7*5 

16     57 

»5     V9 

6     2.2 

17     6*0 

9  '30 

18  11*3 

a7     9"  5 

8     7-7 
10  133 

19  11-6 

21    I7'I 

Deimos. 

February. 

Feb.  {con.). 

March. 

Mar.  (am.). 

Mar.  loon.). 

d     h 

d     h 

d     h 

d     b 

d     h 

4     1*9 

19    s*o 

•     I  'J' 

"3  *«"7 

25    62 

7  *o  7 

22  23*8 

6    81 

17  165 

29     10 

II  15-5 

26  18*6 

10    a'9 

«  1 13 

IS  »o! 

A>rFhubM6 

TM7  sefanth  AMI 

flni  elongation  U 

gim;  forDMm 

oi«««qrtltiid 

^^m 

Jupiter's  Satellites,   190 1.     ^^^^         13           1 

^^^H                       jnFITKB'9  SATELLITES,  1901.                           ^| 

Phenomena.                                                ^^1 

^^^V        ff,  Signiflea  Gn.  dis.;  E, 

Be,  re.  i  0,  Oca  di«. ;  0,  Ooc  re.    i,  Tr.  lag. ;  T.  Tr.  K^pr,           1 

^^  Jammary. 

Jan.  (oon.). 

F«b.  (con.). 

r^.   (ooD.). 

Afar.  (con.). 

Mar.  (CO 

^M  h   ni 

d    h    TO 

d    b    in 

d    b    m 

d    b   m 

d    b    m 
•4  <4  45 

^H   (  $r 

13  ai  43  i.  t. 

5  to  a8  i.  T. 

17  19  56  i-  T. 

a     5     7  ii.  T. 

^m  9  n  ii.T. 

14    0  59  i.  T. 

6    4  3)  i.  tf 

18  13  52  i-tf. 

5  aa  i.T. 

■4  5« 

^H  13  la 

19  14  i  e. 

7  40  i-  0. 

17     8  i.  0. 

23  ti  i.  «. 

•5  54 

^■ts  aS  i.  T. 

aa     9  i.  0. 

14  16  iii.  «. 

19  10  14  ii.  i. 

J    a  35  i.  0. 

17  54  i 

^B  9  54 

15  la  30  ii.  ^ 

16  47  iii.  S. 

12     9  i.  t. 

18  56  ii.r. 

15     8  30I 

^^  It  3S  i.  0. 

15  la  ii.T. 

17  4a  iii.  A. 

»a  58  ii.  T. 

2o  33  iii.  t. 

la     0  j 

1          I*  12  lii-  ^ 

17  ij  it- 

ao  31  iii.O. 

14  as  i-  T. 

ai  36  i.  t. 

16     6  ST  i 

^^  16  54  iii.  T. 

19  19  i.  T. 

ai  59  ii.  e. 

2o    8  ai   i.tf. 

23  27  iii.T. 

7  45  i 

^^ft    1 

a6  11  41  y  f 

7     a  24  ii.  0. 

M  38  i.0. 

23  51  i.  T. 

9  Hi 

^H    4  40  ii.  0. 

16  40  i.  0. 

2  42  i.  I. 

aa   12  iii.  tf. 

23  54  It.  0. 

10  31  i 

■    7  43i-/- 

23     1  iii.  t. 

4  58  i.  T. 

ai     0  45  iii.  E. 

4  17  40  i-  «- 

'7     a  59  i 

■    9  5S  i-T. 

ay     1  4^  i'i-T. 

23     a  i   e. 

a  19  iii,  0. 

21     4  i.  0. 

6  29 

WT^   4  ij  L  P, 

6     S  ii.  «. 

8     a   10  i.  0. 

3     6  it  tf. 

5   15  4»  >'  ^ 

18     0     a  1 

1            7     8  i-  0. 

10  15  ii.  0. 

18     5  ii.  t. 

5  11  iii.O. 

16     4  i.  /. 

I  26  1 

^^  20  16  ti. 

11+31.  f. 

ao  49  ii.T. 

6  38  ut. 

iK  20  i.  T. 

3  43  i 

^H  u  57  ii.  T. 

M  59  i'T. 

21   la  i.  If. 

7  5a  ii.  0. 

18  28  ii.T. 

4  5'  1 

^m  1 1) 

1$     8   II    i.  tf. 

a3  a8  i.  T. 

8  55  LT. 

6  13     8  i.  tf. 

5   >3  1 

^m  4  fts  i.  T. 

II  10  i.  0. 

9  17  30  >■  *■ 

ax    a  49  i.  «. 

IS  34  iO. 

7  48  5 

R*^  ^' 

19     I  54  ii.  e. 

ao  40  i.  0. 

6     7  I.  0. 

7     6     8  iii.  tf, 

21    17  S 
19     0  58  i 

pa    I  39».0. 

4  36  ii.  T. 

10     7  44  iii.  t. 

»J  37  ii-  t. 

8  la  ii.  tf. 

^^       »  11  iti.  c. 

6   13  i.t. 

10  35  iii.  T, 

23     I     81.  t. 

8  44  iiL  E. 

>9  55  ! 

^k    7  14  i^i  0. 

»  19  i.  T. 

11   16  ii.«. 

1  21  ii.T. 

to  33  i.  t. 

21       51 

^^1  u 

50     a  39  i.  *. 

15  41  >.  ^ 

3  24  i-T. 

10  48  iii.  0. 

aa  12  , 

^B  iB    4  ii  0. 

5  40  i.  0. 

15  47  ii.  0. 

21   18  i.  tf. 

la  49  i.T. 

23  51 

^B  30  43 

10  19  iii.  e. 

17  5*  i-T. 

a4    0  57  i.  0. 

13  14  ii.O, 

ao    9  16 

^H  la  5S  i.  T. 

IX  48  lii.  B. 

II    II   59  i.«- 

16  20  iii.  t. 

13  43  iii-t). 

10    32 

^^B  17  10 

1 3  20  iii.  0. 

15     9  i.O. 

16  aa  ii.  «. 

8     6  37  L  tf. 

15    56 

^H  to    9  i.  0. 

16     7  iii.O. 

la    7  a8  ii.  t 

19  13  iii.T. 

10    3  i.  0. 

19  a6 

^^    9  4'  »  '. 

19  35  ii.  tf. 

10  II  i.  t. 

«9  J7  '■  '. 

9     5     a  i.  /. 

21    13  18 

1          i»  »|  ii.T. 

aj  39  ii.O. 

10  la  iiT. 

at   13  ii.  0. 

5     4  '»■  '• 

>4    5 

^-    15  13  Lf. 

3<     0  43  »-  i 

12  27  i.  X. 

at  5*i.T. 

7   18  i.  T. 

14  24 

^B  17  H  i-T. 

a  59  i.  T. 

13     6  a;  i.  9. 

as  15  46  i.  tf. 

7  50  ii.  T, 

16  4t 

^^■1  11411. 

21     8  i.  tf. 

0  39 1-  a 

18  14  lii.  «. 

19     7  i.O. 

10     1     s  i.  tf. 

16  4^ 

^H  «4  S9  i-  0. 

^H  ti  ]7 

a6  12  59  ii.  /. 

4  31  i.  0. 

18   31 

Fthnutry. 

ao  46  iii.  K. 

14     7  i.  '. 

21   29  ii,  T. 

19     4 

^H  u  11  iii.  T. 

aa     1  111  0. 

15  44  ii-T. 

»3  31  i•^ 

la    a 

^H    S  3S 

1     0  10  i,  0. 

14    0  32  it.  r. 

16  83  i.  T. 

11     0  43  iii.  t. 

22    10   24 

^^    7  t%  ii.O. 

1$  lit  ii.  t. 

0  52  iii.O. 

27  10  15  i.  tf. 

1  47  I.  T. 

33    8  5a 

)             9  45  i-i 

It    1  ii.  T. 

4  41  i.  t. 

13  36  i.  0. 

2  34  ii,  0. 

™        '«   $9  i  T. 

19  la  i.  t. 

5     9  ii.  0. 

28     1    10  iii.  f. 

3  39  ii'.  T. 

10  25 

^B    «  17 

21  28  i.  T. 

6  i7  i.  T. 

4  44  iii.  E. 

19  34  i.tf. 

II     9 

■    9    9i^O. 

a  15  36  1.  A 

15     0  55  i.  «. 

5  39  '•■  f- 

aj     1   i.O. 

13  lai 

^H  ti    5 

iS  40  i.  0. 

4    9  i.  0. 

6  35  iii.O. 

la     0  40  if.fi. 

H    4  5V 

^m  •  47  <>Y. 

J     3  23  iii.  ^ 

ao  5a  ii.  t. 

8  36  i.  /. 

I   23  ir.O. 

8  .4 

^F  4  «i »  ^ 

6  II   iji.T. 

2  J  10  i.  ^. 

9  18  iii.O 

18    0  i.  r. 

1*5    »  35 

P        t.  19  i.  T. 

«  4a  ii.  f. 

23   36  ii.  T. 

10  34  ii.  0. 

18  34  ii.r. 

3  ai 

Hn    G  A<  i.  ^. 

13     2  11.  0. 

16     1  a6  i.  T. 

10  sa  i.  T. 

ao  1-  i.T. 

s  38 

^H 

13  4»  i.  ^ 

19  U  i.  e. 

ai   10  ii.T. 

7  4» 

^K 

15  58  i.  T. 

12  38  i.O. 

Mwreh. 

,13  14    2  i.J. 

»55; 

^^■■^  iU.E. 

4  10     5  i.  r 

17  1  a     3  iii.  t. 

17  31  I.O. 

">  54 

^^^»  Ui.o. 

13   10  i.  0. 

13  49  ii-  f. 

1     4  43  i-  « 

14  10     6  iii.  r. 

»1  ai 

^■i^t  iU.  0. 

S     4  41  ii.  t 

14  $5  iii-T. 

8     6  i.  0. 

10  45  II.  tf. 

»6    »  SI 

^■^14  5s 

7  25  ii.T. 

17  40  i-  ^ 

a     a  ai   ii,  t 

11  ly  i.  i. 

at  aM 

^^■>o  fa  u.  0. 

8  II  i. /. 

18  33  ii.O. 

3     Si.t. 

^^^^^^^^^^H 

^^^^^^^^^^^^^^^ 

^^^^^^^M 
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Jupiter*  8  Satellites  J  1901. 


[No.  300. 


Mat 

.  (non.). 

d 

h 

in 

*7 

0 

6 

i.T. 

X 

3» 

ii.  T. 

17  49 

i.  €. 

11 

XX 

1.  0. 

aS 

JS 

5< 

ii.  0. 

16 

18 

i.t. 

18 

X 

ii).  0. 

18 

35 

i.T. 

<9 

0 

i?,  0. 

xo 

XX 

iT.O. 

xo 

4> 

iii.E. 

XI 

7 

ii.O. 

'3 

7 

iii.  0. 

29 

X 

6 

iii.  0. 

IX 

18 

i.  f. 

<5 

50 

i.O. 

30 

10 

46 

i. /. 

n 

3 

i.T. 

n 

4 

ii.  i. 

»5 

50 

ii.T. 

31 

6 

46 

i.  tf. 

10 

19 

i.O. 

Apri/. 

1 

5 

ii.  «. 

5 

15 

i. /. 

7 

3» 

i.T. 

10 

X4 

ii.O, 

IX 

56 

iii.  t 

»5  56 

iii.  T. 

X 

I 

M 

i.  f. 

447 

i.O. 

as  43 

i. /. 

3 

X 

0 

i.T. 

X 

XI 

ii.  ^. 

5 

8 

ii.  T. 

19  43 

i.  e. 

»? 

16 

i.O. 

4 

18 

II 

i.  ^ 

18 

*4 

ii.  e. 

xo 

x8 

i.T. 

XX 

0 

iii.  e. 

aj  41 

ii.O. 

5 

0 

40 

iii.  E. 

3 

5 

iii.o. 

6 

6 

iii.  0. 

>4 

ii 

i.  t. 

■7 

4+ 

i.  0. 

6 

3 

xo 

iv.  If. 

4 

5J 

iv.  T. 

12 

39 

i.  ^ 

14  56 

i.T. 

<5 

40 

ii.  A 

18 

X7 

ii.T. 

7 

8 

40 

'\.t. 

IX 

IX 

i.0. 

8 

7 

7 

i.  <. 

7  41 

ii.  e. 

9  X4 

i.T. 

«  xr  />:  a 

^^/j  it'l  ^  / 

?1f 

a 

/^ 

»3 


.<<;»•.  (con.). 

d  h  m 

10  I  36  i.  t. 

3  53  i-  T. 

4  56  11.  i. 
7  44  "-T. 

XI  37  1. 1. 

ri  I  9  i.  O. 

xo  4  i.  t. 

10  58  ii.  e. 

XX  »i  i.  T. 

IX  I  58  iii.  e. 

X  13  ii.  O. 

4  39  iii.  £. 

7  o  iii.  0. 
10  I  iii.  O. 
16  5  i.  e. 
19  37  i-O. 
14  3»  »■  ^- 

16  48  i.  T. 
18  14  ii.  . 
21  I  ii.T. 
10  34  i.  e. 

12  40  iv.  0. 
14  5  i-  O. 

14  2z  ir.  O. 

8  59  i.  t. 

10  14  ii.  e. 

11  i6  i.T. 

15  x8  ii.  0. 
xo  45  iii.  t. 
X3  47  iii.T. 

5  2  1.*!. 

it  33  i.  O. 

3  "7  »•  ^ 
5  44  i.  T, 

7  29  ii.  t. 
10  17  ii.T. 
xj  30  i.  e. 

*■  55  >•''• 

13  31  ii.  *. 
o  12  i.T. 

4  43  »■  O. 

5  56  iii.  f. 

8  3S  iii.  E. 
10  51  iii.  o. 
13  53  iii.O. 

17  59  >•«• 
XI  29  I.  O. 

20  16  12  i.  f. 

18  40  i.  T. 
xo  46  ii.  t, 
X3  33  ii.  T. 

12  27  i.  €. 
15  57  i.O. 
10  50  i.  i. 

12  47  ii.  0. 

13  7  i.T. 
17  5?  ii.  O. 

xo  38  IT, /.' 

XX  xs  IT.T. 

o  3$  iii.  t. 


>5 


16 


«7 


»9 


XI 


XX 


Apr. 
d  h 

H  7 
10 
12 

25  I 

4 

23 

x6  X 

X 

7 
9 

IX 

«4 
17 
19 
^3 

27  18 
xo 
X3 

28  X 
M 
17 

29  12 

14 
«5 

xc 

30  4 

7 
8 

IX 

"9 
>9 


(oon.). 

lU 

35  '•  T. 
o  ii. /. 

48  ii.T. 
24  i.  e. 
52  i.  O. 

45  >•  '• 

2  i.T. 

II  ii.  O. 

54  »"•  <• 
38  iii-E. 
57  iii.  0. 
40  iii.  O. 

xo  1.  O. 

13  i.  ^. 
30  i.  T. 

15  ii.  t. 

3  ii.T. 
XI  i.e. 
47  i.  0. 
40  i.  t. 

57  i-  T. 
XI  ii.  e. 
24  ii.  O. 

16  iii.  t. 
19  iii.T. 

49  i.  e. 

14  i.  O. 

15  iv. «. 

58  iv.  K. 


May, 
I   5  31  IT.  o. 

7  7  i-  '. 

7  23  iv.  0. 

9  H  i-  T. 

12  29  ii.  f. 

15  17  ii.T. 
X  3  18  i.  e. 

6  42  i.  0. 

3  I  34  ».  '■ 

3  5a  »■  T. 

4  37  ii.  «. 
9  37  ii.O. 

13  52  iii.  f. 

16  38  iii.  £. 

18  19  iii.O. 
XI  2X  .iii  0. 
XI  46  i.  e. 

4  I  9  i-0. 
xo  2  i.  t. 
22  19  i.  T. 

5  «  43  ii.  t. 
4  3>  ii-T. 

16  15  i.  e. 

19  36  i.  0. 

6  14  X9  i.  i. 

16  46  i.  T. 

17  54if-«r 
xs  49  u.  O. 

7  7  55  '"•  <• 
XO  59  ALT. 


3/ay  (con.). 

d  h  in 

7  14  4  i-  O. 

S  8  56  i.  ^. 

11  13  i.T. 

14  55  ii-J- 

17  43  "•  T. 

9  5  12  i.  e, 

8  3»  »•  O. 

14  59  IV,  T. 

10  3  13  i.  t. 

5  40  i-  T. 
7  II  ii.  «. 

IX  o  ii.  O. 

17  51  iii.0. 

20  37  iii.E. 
XI  56  iii.  o. 
X3  40  i. «. 

11  10  iii.  O. 
X  58  i.  0. 

21  49  i.  t. 

12  o  6  i.  T. 

4  8  ii.  t. 

6  $6   ii.T. 

18  9  i. «. 
21  X5  i.  O. 

13  16  16  i.  ^ 
18  33  i.T. 
20  28  ii.  e. 

14  I  II  ii.O. 
II  30  iii.  t. 
IX  37  i.e. 

14  34  iii.T. 

1 5  52  i.  O. 

15  10  43  i.  t. 
13  o  i.  T. 

17  xo  ii.  t. 
xo  8  ii.  T. 

6  i.  «. 

20  18  i.  O. 

5  10  i.  t 

7  X7  i-  T. 

9  45  "■  '• 

13  o  ir.  e. 

14  15  iv.  E. 
14  X2  it.  O. 

21  25  iv.  0, 
XI  49  iii.  0. 
X3  2$  tv.  O. 

0  36  iii.  E. 

1  29  iii.O. 
I  34  i.  €, 
4  33  ui.O. 
4  45  i-  O. 

23  36  1. 1. 
I  54  i.  T. 

6  32  ii.  t. 
9  20  ii.  X. 

xo  z  i.  e. 
23  IX  i.  0. 

18  3  L  t 
to  to  i.  X, 
%l     I  u.«. 


May  (oon.) 


18 


'9 


10 


ai 
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d    h 

d    h 

d    b 

d     h 

d    h 

d    b 

d    h 

10^4 

I   l3'o 

2     IS 

»     49 

I     8-3 

1   II-6 

1  337 

I     3a 

I     67 

1   19-3 

<r3 

X  at-9 

3  "0'4 

3  U-8 

2  17*2 

2    20-4 

3     8-6 

3  12*0 

a  15-6 

3    4'a 

♦•» 

4     6-8 

4  »r3 

4  227 

4     at 

4     53 

4  «7S 

3  ao-9 

4     o-S 

4  1 31 

5  »5'7 

6     4*2 

6     7-6 

S   io'9 

5  141 

6     2-3 

5     5-8 

ixt 

5  aa'o 

7     o'6 

7  «r' 

7  i6-5 

6  198 

6  at'i 
8     80 

7     IJ2 

6  147 

7     *-9 

»     9-5 

8  aa'o 

9     14 

8     47 

8  20- 1 

7  23-6 

8     31 

8  15-8 

9  l«'4 

to    6*9 

to  10*3 

9  '3-6 

9  »6'8 

10    50 

9     «'4 

9     I2-0 

la    0-7 

11     33 

11   157 

II   191 

10    33'5 

II     17 

II  13-9 

10  I7'3 

10   30*9 

II     9-6 

la  xa*a 

13     o'6 

13     41 

12     7-3 

13   IO-6 

ta  227 

12       3'3 

13     5*8 

la  i8'5 

13  ii-i 

14    95 

14  12-9 

13  J  6-2 

«3  i9'5 

14     7*6 

13     III 

13   t47 

14    3'4 

M     60 

IS  18-4 

IS  2.8 

15    I-l 

IS     4*4 

15  165 

14  aoo 

14  33  6 

IS  13-3 

i6  14-9 
17  2J-8 

»7     3-3 

17     6-6 

16    I  O'O 

16  13*2 

17     »4 

16     4'9 

16     8-5 

16  3i-a 

18  12-1 

18  155 

17  i8'9 

17    33- 1 

18  103 

.7  13*8 

17  17*4 

—^ 

19     J*T 

(9  21*0 

20    o'4 

19     37 

19     7-0 

19  19  1 

1 8    23-7 

19    a'3 

^^H 

ao  176 

2)        59 

21  03 

22  iS'i 

10  12-6 

ao  15-9 

21     4'o 

20      76 

20    11'3 

^■zi 

22     I4'8 

21  21  5 

33     07 

23   ta'Q 
23    21-8 

21  t6-5 

31  ao'i 

^■Is3 

»J  237 

a4    3-0 

13     6-4 

a3     96 

33     13 

2}       50 

■^'H 

25     8-5 

25  11-9 

24  151 

24  184 

35  67 

i4  1ox\h\Y^\              \          1 

jtf  /7V  h^  iO'H  .26    O'l    1 

a6     3'3 

16  15-6  \i5  i9'i  \\S  x%%  \                \         1 

^Hf."*j/''  ^''  '"  i''  ''  '■» 

a?  ll'i 

38     o'5  \i7     v»  V-1     TT  \                \      J 

^masii-t  If  1,1  2f  Its  hs  irn  »8  Ji'i 

30     Q-i  \%%   ivq\x%  \fe'fc\                 \    1 

W^.nr''"''h'"^'*  ^°  *'7  3°  59  30  .H  \i9  xi-M-vo  vs\      Nj 

^M            20                      SatellUes  of  Satitm,  1901.                [No.  300.          1 

^^^^                                                  East  Elongations.                                                    J 

F                                                        Tj-Turs.                                                          I 

FebL 

Mftreh. 

April. 

Maj. 

June. 

July. 

Aug. 

Sept. 

Ort 

Kor. 

d     b 

d    b 

d     h 

d     h 

d     b 

d    h 

d     h 

d    h 

d    h 

d    b 

%7     0-0 

a  187 

1  13*8 

1     4-8 

»     95 

1  I4-I 

1  x6*o 

I  10*8 

a     1-8 

t  r 

s8  ai-4 

4    l6*D 

3  III 

4    21 

3     6-8 

3   "4 

4  13  3 

3  i8-| 

3  a3-» 

3    4" 

^ 

6  13-3 

5  18-4 

5  «3'4 

5     4< 

5    87 

6  iO'6 

5  '$'5 

7    Jl'S 

5  205 

5     «' 

■ 

8  107 

7  <5  8 

7  207 

7     14 

7    6-0 

8     7-9 

7  17*8 

615- 

^ 

10     8*0 

9  I3"i 

9  iS'o 

8  217 

9     3*3 

10     5-2 

9    lO'I 

9  151 

«   10* 

11     5'3 

n   io*4 

11    15-3 

10  19*9 

II     o'6 

12     15 

11     7*4 

tl   12*5 

10  ir 

14     1*6 

13     77 

13    I2'6 

12  17-2 

12  2r8 

13  i3'« 

U     4*7 

13     98 

11  IS- 

16    0*0 

15     5'0 

15     9'9 

«4  »4'5 
ifi  )i-8 

14  191 

15  ail 

15     1*0 

15     7« 

14    IV 

17  "'3 

17     1-3 

17    ri 

16  16-4 

17  i8-4 

16  23-3 

17     4-4 

19     1*8 

19  186 

18  23-6 

19   44 

18     91 

18  137 

19   15-7 

18   207 

11   159 

20    20'9 

21    17 

ao    6-4 

ao  no 

11    130 

20   1 8-0 

20  23-1 

1 

»3  «3'3 

22    l8'3 

32    23*0 

aa    37 

ai     8-3 
14    5-6 

a3  io'3 

12    .5J 
14    12*6 

22  zo'4 

^^L 

15   io'6 

14  15-6 

j+  ao'3 

14    1*0 

15     76 

14  177 

■ 

a?     7-9 

26  12-9 

26  17-6 

IS    22-3 

26      2*9 

»7     4'9 

26     9'9 

26   15*0 

■ 

19     51 

18    lO'l 

28   14-9 

27  i9'5 

18     O'l 

19     1-1 

18     7*1 

18  11*4 

I 

31       !•$ 

30    7*5 

30    11-2 

29  16-8 

29  a  1-4 
31   187 

30  13*5 

30    4*5 

30     97 

P 

DiOKB.                                                                           1 

F«b. 

March. 

April 

M.,. 

June. 

July. 

Aug. 

Sept 

Oct. 

Non 

d  b 

d     h 

d    h 

d    h 

d    h 

d     h 

d     h 

d     b 

d    b 

d    k 

16  11*6 

1   16-3 

]   '!'? 

3   'S"5 

2  177 

1   19-9 

1  a  2*0 

1     04 

1     3'o 

%  13' 

^ 

4  10*1 

6     6*6 

6     9*1 

5  >»'4 

5  >3'S 

4  «57 

3  i8'o 

3  207 

ll? 

^ 

7     3« 

9     0-3 

9     a-8 

8     5*o 

8     7-2 

7     9'3 

6  1x7 

6   14-4 

■ 

9  »i-5 

ti   18*0 

11  io'5 

JO    127 

II     08 

10     3*o 

9     5*4 

9     S'l 

II     4' 

^ 

u  15-2 

14  117  ,  14   (+•" 

13   |6'4 

13    i8-4 

ja  20'6 

11  231 

la     1-8 

13    12' 

15     8-9 
18     1-6 

17     5*4     17     7-8 

16    tO'O 

(6    li'o 

15  «4-3 

T4  i6-8 

14  19-6 

^— 

19  23'o     ao     1*4 

19     3'6 

»9     57 

18     8-0 

17   io'5 

»7  »3'3 

■ 

20    20'4 

22  167     21   i9'i 

21  ti-3 

21  13-4 

21     17 

10     42 

20     7'o 

■ 

23  14-1 

15    10*4       25     I2'8 

28    41    18    6-4 

24  14-9 

24  17*0 

^3  <9-3 

21   21'9 

»3     0*7 

^ 

16     7-8 

17     8-6 

27   107 

26  13*0 

25  15-6 

iS     9-3 

25   »S-5 

29     I '5 

30  21*8     31     0*1 

30      %'Z 

30    43 

a9     67 

a8  in 

31    19a 

3»     5*9 

1 

Bmu.                                                    1 

F 

Feb. 

Mar«h. 

April. 

Itsy.     1    June. 

July. 

Aug. 

6e|)t. 

Oct. 

Soil 

d    b 

d    h 

d    U 

d    b 

d    b 

d    h        d    b 

d    h 

d    h 

d    fe 

»j    x's 

4    3-6 

4  191 

1  117 

a  ira 

4    V4      4  <«7 

J     73 

1    lO'O 

J     « 

i_ 

17  151 

8  161 

9     7'6 

6  10' 1 

7    o*5 

8  148      9     5'i 

9  "9  7 

6    2  2' J 

7  H 

■ 

It     46 

tl  »o*o 

ID    22*4 

tl    I2'9 

13     3»     '3  «7'4 
17  IS'4     t«     58 

14     8-2 

11     II'Q 

tl    » 

■ 

17  17a 

18     84     15  IO-8 

16       1*2 

18   20'6 

IS  *3'$ 

16  ti 

■ 

M      5-6 

22  ao*9 

19    131 

20    13-5 

22       37    1  21    l8'l 

23    90 

20  11*0 

■ 

16    11*1 

»7     9-3 

l4  »3'8 

15     1-8 

16  1 6-0  1 17     6-5 

17  ti'S 

15    05 

■ 

31     6-6 

29  14M 

SI     44  1  Ji   t8-9 

19  11^ 

1 

TiTAJI.                                                                                   1 

P 

f^ 

March. 

April. 

M.. 

Juno. 

Julj. 

Aug. 

Sept 

Oc(. 

H 

tV 

^A/cZ/ridJildb 

d    li 

a  b  1  d  h 

d    h 

d    b    i    d    ]| 

■VJ     ^'J-//'     ^'4/'3     3"«/n     0-9 

14  ao-4 

16  15-1  \   t  \x% 

\  *    fc*« 

^  e^  I  t  4 

■ 

/»7    ^"J/*^    *'*/«9  a*7 

JO  17'S 

\«7  \o-4^\l    r^\v»   V^a^         1 

I 
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SatelUtes  of  Saturn,  1901, 
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East  Elongatiosuk 

Htfsbiok. 


Marcb. 

April. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

d     b    1   d    h 
«3  >7'8  i    3  a3'o 

|»5     3*4 

d    b 
16     6-2 

d    b 
6     8'5 
27  io'6 

d    h 
18    12*5 

d    h 
8  15-6 
19  20-2 

d   b 

20      2*1 

d    b 

II    lO'I 

d    b 

I  19-7 

Iapetub. 

dh  dh  dh  db 

EL  Slongation  Apr.  10    2*4,     June  27  19*0,  Sept  14    3-4, 

lof.  Conjunotioa  ...    Apr.  29    9-8,     July  16  i6'8,  Oct     3  13*0, 

W.  Elongation Mar.    i     2*2,     May  19  21*6,  Aug.     5  23*8,     Oct.    24     8*9 

Sup.  Conjunotioii ...   Mar.  21  19*4,    June    9     1*2,  Aug.  26     3*6,    Nor.  14     1*9 


Apparbnt  Eluments  of  Satitbn's  Bings, 


Qreenwicb 
UeanNooD. 

Poeition-angle 
of  Minor  Axis. 

Outer 

Ring. 

Latitude  abore  Plane  of  Bing. 

Maj.  Axis. 

Min.  Axis. 

Earth. 

Sun. 

Jml     c  

0     1 
6  484 

6  561 

7  2-2 

7    67 
7     9-6 
7  ii-o 
7  in 
7     9*8 
7     7*4 
7     3*9 
7    o-i 
6  56-7 
6  54-6 
6  54*4 

6  56-4 

7  0"0 

7    4-7 
7     9'8 
7  14*3 

34*94 

35*22 
35*82 
3671 
37-83 
39'" 
40-40 

41-54 
4a*35 
42*67 
42-43 
41*70 
40-60 
39'3* 
38'S* 

35.0. 

it    „ 
15-18 

15-07 
15-08 
»5"«4 
>5'54 
Ji5*96 
16-49 
17-06 
17-58 

<7-95 
1808 

<7"94 
17-58 
i7'o6 
16-45 
15-84 
15*26 
>474 
'4*3' 

25  44*6  N, 
25  19*6  N. 
24  54*3  N. 
24  31*8  N. 
24  146  N. 
24    5-5  N. 
»4    5*7  N. 
24  is-i  N. 
24  3>-8  N. 

24  524  N. 

25  127  N. 
25  29-2  N. 
25  39*5  N. 
25  42-5  N. 
25  37-8  N. 
25  25-4  N. 
>5     5*5  N. 
24  38*7  N. 
24    6-6  N. 

25  47*5  N. 
25  4i-6N. 
25  37*6  N. 
25  32-4  N. 
25  26*9  N. 
25  21*2  N. 
25  J5'4N. 
25     9-5  N. 
25     3'4N. 
24  S7»N. 
24  50-7  N. 
24  440 N. 
24  37*»  K. 
24  30-1  N, 
24  23-0  N. 
24  IS7N. 
24    8-2  N. 
24    0-6N. 
23  5»*8N. 

ac  

Feb.  14.  

Mar.    6  

26  

April ic  

i£t  5 ...:::.:. 

25 

JoDfl  14    

Jnly     4   

24   

Anff.  11  

Bept    X  

aia  

Oflt    12  

Hot*    I  

ai  ,. 

Bml   II  „„ 

9t     

Satellites  of  Uranus  and  Neptune* 

SATELLITES  OK  TJUANUS. 

East  Elongatians. 

AniEL. 


Miircfa. 

A 

pril. 

Mar. 

June. 

July. 

AtuniBt,     • 

d     b 

d 

h 

d    li 

d 

h 

d     1. 

d    h 

II    157 

3 

8-1 

1       2*1 

z 

21-9 

3     Sa 

2    |2'0 

14     4a 

1 

10 '6 

3  H7 

5 

10-5 

1  '^-^ 

5     0*5 

16  i6'7 

9« 

6     3-1 

7 

23-1 

S     6-3 

7  130 

19     s'l 

10 

217 

8  15-8 

10 

11-8 

10  190 

10     16 

■  I  176 

'3 

io-» 

11     45 

>3 

0-3 

13     7'5 

12  14  1 

H     61 

>5 

117 

13   17*0 

»5 

12-9 

15    20I 

IS     26 

16  1 8-6 

18 

n-3 

16     5*6 

18 

16 

IS     87 

17  15" 

19     71 

»o 

2r8 

■  8  i8-3 

10 

141 

ao  21-2 

10     3*6 

31  196 

»3 

12'4 

a  I     6-8 

23 

27 

23    98 

12  161 

z6 

I'O 

13  194 

as 

I5-+ 

25  xa-4 

25     4-6 

2S 

«3S 

26     8-1 

18 

39 

28  io'9 

27   171 

a8  ao'6 

30 

1 6-5 

31   13-5 

30     5'6 

3«     9'» 

IJmibixx. 


KArcb. 

d   h 

8  1 6-0 
12  194 
16  ii'8 


2'2 

57 
9'i 


March. 
d     b 
26  is"8 


April. 
d     h 

9     37 
12  i6-i 


Mat. 
d    h 
6     63 
19  207 


Obebon. 

June. 


d   h 

2  11*3 
16  r9 
29  16*2 

Appart^ii  AjMn<le«. 

Apparent  DUtanoM. 


JulT. 

d    h 
13     6-t 
26  19*2 


S«ptcu]bcr. 
d     b 
I   18  I 
4    6-6 
6  191 
9     7"$ 


Aprit 

May. 
d    fi 

June. 

July. 

August. 

d   b 

d   b 

d   U 

d   b 

2  127 

1   t4i 

3  20*2 

2    227 

f     03 

6  16-2 

5  <78 

8    o'o 

7     2*4 

5     39 

10  19*8 

9  i'*5 

'I    ^'1 

XI     6-1 

9     7*4 

14  »3'4 

14     1-3 

16     7-« 

15    9-8 

13  110 

19     31 

18     51 

20  11-3 

19  >r5 

17  >4-5 

2?     67 

22       8*9 

24  iS> 

23  171 

21    XS'O 

27  104 

26    I2'6 

30  1 6-4 

18  18-9 

27  207 

as  a>-5 

30     0*9 

September. 

d     b 


4*3 

77 

1 1*0 

»4"4 
177 


TrrAiOA 

• 

March. 

AprU. 

n 

June. 

July. 

August, 

d   h 

d    b 

d   h 

d   b 

d    h 

12  107 

7  »3'8 

4    5'» 

8    6-5 

4  «3*5 

8  12-4 

21  13-4 

16  17-4 

11   23> 

17    0-9 

t3     7-5 

'7     57 

30     6'5 

25  iia 

SI  177 

30    12*1 

25  19-1 

21     i-j 

30  190 

25  227 

23    21*0 


8eptemb«r. 

d    b 

3  «5'4 
II     7*9 

21      0'2 
29    l6'2 

October. 
8     8-0 


Augtist. 

d    b 

9     7*6 

22   19-a 


Pontion  Angle.       Artel.       Umbriel.      TiUnia.      Oberon. 


April  7  . 
June  6  . 
Auguit  5 


JanuAiy,  | 

h 

4-« 

ja 

J  7 

16 

229 

22 

10*0 

s8 

ir« 

"7»'3  »4*3 

»857  «4'* 

*99"a  I4*» 

SATELLITE  Ol' 

Titnr$  f)f  pttjaft/;e  thruH'jh  the 
Fobriuiry. 


19*9 
"■J 

IQ-8 


326 

33'+ 

9»  31-6 

•-  i^vuiber. 
d     h 


h 

10-9 

79 
5'o 


6  17  2 

12  14? 

18  114 

24  8-5 

JO  s*6 


Fontion-anfjlc  atui  rfioUnrt*  of  the  ap«)  :- 
s6t<^  t6''4;  Veevmbor  is.  a 66''  9.  i6"-9. 


15  23  I 

31  201 
F«b.  a»  i62«-^  \fi"\\  ^^..\f>, 


436 
447 
435 


Deceiub(;r. 

d    b 

6    .-T 

II  2J-8 

17    21*0 

z;  i8-i 
29  15a 
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The  Sun  .-  Physical  Observations* 


2a 


EPHEMERIS  FOB  PHYSICAL  OBSERVATIONS 
OF  THE  SUN. 


Oreenwioh  Mean  Noon. 

Greenwiob  Bfeui  Xoon. 

1901. 

P. 

D. 

L. 

1901. 

P. 

IX 

U 

0  1 

0  1 

0  * 

e   1 

0  1 

Q       1 

Jan.  1 

—  2   1 

-3  <3 

256  19 

July  5 

+  0  54 

+  3  *9 

334  41 

6 

+  0  16 

J  47 

190  38 

TO 

-\ll 

4  0 

z68  32 

11 

»  J» 

4  »9 

124  48 

15 

4  29 

Z03  21 

16 

5  U 

4  49 

5*i  57 

10 

5  5» 

4  56 

136  II 

XI 

7  $3 

5  17 

353  8 

>5 

8  0 

5  aa 

70   3 

x6 

9  47 

5  4» 

2*l7  19 

.   3*^ 

10  5 

m 

3  55 

«   5' 

II  5+ 

6  4 

231  28 

Aug.  4 

«>  5 

297  4« 

Feb.  5 

13  s* 

634 

'55  38 

9 

«3  59 

624 

231  40 

10 

>5  49 

641 

89  48 

H 

15  47 

6  40 

165  34 

<5 

>7  35 

6  54 

23  57 

<9 

17  28 

6  53 

99  30 

so 

19  13 

7  4 

318  7 

14 

19  1 

7  3 

33  »6 

»5 

30  40 

7  n 

253  17 

isr.  26 

»9 

30  37 

7  10 

327  22 

BCar.  a 

31  59 

7  14 

Sept  3 

31  4S 

7  >4 

z6i  19 

7 

'3  * 

7  M 

no  33 

8 

»»  54 

7  15 

195  18 

13 

34  8 

7  13 

54  39 

«3 

as  54 

7  >3 

129  17 

17 

M  57 

I     5 

34«  45 

18 

»4  45 

7  7 

63  17 

31 

25  36 

6  56 

283  so 

»3 

25  30 

6  59 

357  17 

37 

26  5 

6  43 

2i6  54 

28 

iS  57 

6  47 

191  18 

Apr,  , 

36  33 

6  37 

150  56 

Oot.   3 

26  19 

632 

235  18 

6 

26  30 

6  9 

84  56 

8 

26  39 

6  15 

i.;9  to 

II 

z6  16 

5  +8 

iS  56 

<J 

36  28 

5  54 

93  *3 

16 

z6  II 

1:J 

313  56 

18 

26  17 

5  3< 

27  36 

31 

*5  +1 

m6  54 

M 

»s  53 

5  5 

321  29 

16 

4  30 

1X0  so 

38 

25  18 

4  37 

255  33 

May  . 

24  10 

4  0 

114  45 

Not.  3 

24  31 

4  7 

18936 

6 

»3  »« 

3  »9 

48  40 

7 

»3  J' 

3  35 

133  41 

M 

31  II 

1  S6 

34a  33 

13 

33  22 

3  0 

57  46 

16 

30  53 

3  Z3 

276  36 

>7 

21   0 

»  »5 

35<  5' 

21 

19  23 

I  47 

210  16 

22 

19  37 

1  49 

^85  57 

16 

17  44 

I  II 

»44  6 

»7 

»7  43 

1  11 

220  3 

3> 

15  5^ 

-035 

77  57 

Deo.  a 

15  49 

+0  33 

154  10 

88  tg 

June  5 

14  3 

4-0  1 

"  47 

7 

1346 

-0  5 

10 

13   0 

0  37 

305  37 

13 

tt  36 

0  44 

21  35 

15 

9  53 

;;i 

239  »5 

«7 

9  20 

1  23 

316  J2 

to 

7  4* 

»73  14 

33 

6  56 

1  59 

250  39 

^5 

5  iS 

3  31 

107  3 

»7 

4  35 

2  36 

184  48 

30 

+  3  tt 

+  2  56 

40  S3 

3*1 

-  2  8 

-3  n 

iiS  57 

The  pOflitioQ-nngle  of  the  Sun's  axis,  P,  is  the  position-angle  of 
the  N.  end  of  tbo  axis  from  the  \.  point  of  the  Sun,  raid  in  the 
direction  N^  E.,  S..  W.  In  cximputing  D  (the  heliographic  lati- 
tude of  tho  centre  of  the  Sim's  disk),  the  inclination  of  the  Sun's 
axis  to  the  fcliptic  has  been  anstuned  to  be  82"  45',  and  the 
longitudf^  of  the  ast>endi:iji;  node  to  be  74*^  23'.  In  comput  iu^  L  (the 
heliogmplvio  longitude  of  the  centre  of  the  di«k),  the  Sun'a  period 
of  rotation  has  been  assumed  lo  be  25*38  davfl,  and  the  meridian 
which  puA6od  through  tbe  fMCimding  node  at  tlie  epoch  1854-0  has 
been  taken  a£<  tbe  zero  meridian. 
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H          MEAN  PLACES  OF  VARIABLE  STARS  FOB 

.     [No.  300.             1 

* 

i 

Ho. 

Star. 

B.A. 

Bee. 

No. 

8Ur. 

BA. 

Dae 

3. 

3 

4- 

5. 
6. 

7* 
8. 

9- 
lo. 

II. 

12. 

»3- 
«4- 
'5- 

1 6. 

«7. 
|8. 

'9 

10. 

ai. 
aa. 
i3 
»4- 
»5- 
a6. 

27. 

28. 

19, 

30. 

31- 

32, 

33- 
34- 

35. 

3«. 
37. 
38. 

39- 

40. 

4i 
42. 

43. 
44- 

45- 
46. 

J5: 

49' 
SO. 

5». 
5a. 

53. 
54. 

T  Seulptoria    ... 
S8oulpt«rif    ... 
T  Anaromedo:  . 
X  Caaaiopeia  ... 

SToucani    

R  Andromads  . 
BOeti  

h    tu    • 
0     3  37 
0  10  22 
0  17   13 
0  17  5» 
0  18  27 
0  18  48 
0  19     1 
0  14  ao 
0  40  49 
0  44  39 
0  44  43 
0  49     1 

0  5j  a9 

1  6  53 
1     9  50 
1   12  aa 
1    12  24 
1    »7  44 
1  aa  as 

1  »5  3* 

1  49  49 
«  53    ^ 
1  59  >9 
1  to  ay 
a  14  »i 
1  X5  4S 
a  ao  58 
a  12  24 
»  24  49 
a  28  59 

a  4»  4* 
*  43  '9 
a  49  44 
»  57  4» 
3     '  43 
3     5  34 
3  »4  »3 
3  ^3  44 
3  46  >7 
J  50  59 

3  55  »i 

4  32   22 

4  "  53 

4  23  47 

JL     \0    IT 

-39  46-8 
-31  35*8 
+  a6  i6'8 

+  55  H-6 
-62  137 

+  38     1-8 

—  9  51-6 

-3«  173 
+47  429 
+  35     6*9 
-35  a7'5 
+  58     1-6 
+  81  ao-5 
-30  385 
+  40  117 

+  7*     5'4 
+   8  2+-6 

+  12    20'9 

-33     33 
+  2  aa-3 
+58  464 
-t-54  ao'5 
+  12     31 
+  H  35-8 

—  3  >5"5 
+  58     8-0 

—  0  37-5 

—  60      0*y 

—  26   322 

-13    350 

+  33  so-o 
+  17  's-8 
+5*  34'3 

—  50  210 

—  51     a-o 
+40  34*5 
+  >4  25-5 

—  '  *5-8 
+  35  198 
-25  15-4 
-24  193 
+  12  117 

+15  5r3 

+  9  56-5 

+  9  +3'^ 
.^fic    c6'o 

58. 

S9- 
60. 
61. 

62. 

64. 
65. 
66. 

67- 
68. 

6g. 

70. 

71- 
7*. 
73- 

1% 

76. 

"7- 

78. 

79- 
80. 
81. 
82. 

M 

86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95- 
96. 

98. 
99. 

ICO, 
lOI. 

101. 

103. 
104. 

105. 

lo6. 

I  or. 
108. 
109. 
110. 
111. 

IIS- 

113. 
114. 

6  Coniclopardi  . 

U  AurigiE    

SColnmbic 

K  Columbffi 

L'  Orionia    

r;  Gfininorum... 

V  Auriga;    

V^  MoDOcerotifl . . 
XMonooerotia... 
W  GominoruDi . 
8  Lvncis 

b   m     a 
5  30  « 
5  35  4i 
5  43  13 
5  46  4» 

5  49  56 

6  8  54 
6  16  23 
6  17  44 
6  19  ^2 
6  19  17 
6  36     1 
6  40  47 
6  35  31 

6  47  33 
6  53     8 

6  58  14 

7  »  36 
7  3  16 

7  10  31 
7   14  S9 
7  »7  37 
7  26    4 

7  »7  «< 
7  »8  30 
72825 

7  35  S? 

7  37     6 

7  42  4" 
7  41   »* 
7  49   H 
7  55  »4 

7  5*  " 

8  M     6 
8  t6     5 
8  2643 
8  a9     8 
8  30     6 
8  34a8 
8  j8  17 
8  41  ao 
8  48  U 
8  50  S« 

8  51     1 

9  0  45 
9    4     6 
9  19  i« 
9  a?  5* 
9  18  13 

9  19  *9 
9  19  30 

9  19  45 
9  3*47 
9  39  39 

9  40  a? 

9**  K 

+68  44*7 
+  ?<  59  5 
-31  43*6 
-29  13^ 
+  20     9'4 
+  12  32a 
+47  427 

-  2     88 
+  7     8-4 

+  '5  »4*5 
+58     o-c 
+30  aao 

+  9  59'« 

-  7     17 
+  55  28-a 
-t-ao  4a'9 

+  22    51-4 

+    9        «> 
+  10    10*8 

-44  >8-9 

-ll    I2'5 

+  13   <**9 

-  9  H» 
+  I  31-8 
+  :i  574 

-  ao  41*8 
+  8  367 
+  aj  4<'o 

-4«  5r2 

+M  588 
4-22  157 
-48  58-6 
-12  34*o 

-34  50'5 
+  12     1-8 
+  17  36*0 
-59  473 
-58  $3*4 
+  19  >4-a 
-47    og 
+  «9  «3'4 
-27  50-4 

+  3  «6-5 

-  8  4$-8 

+  20    137 
-S4  416 

+»5  39» 
-55  3»"a 
— a8  u'5 

-5«  35'« 
-44  46» 
-45    V5 
—62  a  JO 
-14  15-6 
+34  $«1 
-»3  t3'« 

T  Soulptoria  ... 
U  Caanopeic  ... 
V  AndroiuMlff^  . 
X  Sculptoria  ... 
W  CmMiopeisc . . 

U  Oephei     

U  Sculptori*  ... 
U  Andromcdft  . 
S  Cii«sio|«i«  ... 

S  IHscium    

U  Pi5oiuui  ,...,. 
R  Sculptoria  ... 

R  Piacium  

X  Cauinpein  ... 
U  PcTBci    

X  (>«mioorum,. 
S  Monoccrotia  . 
W  MoDocerotia  . 
R  Lvncia 

CGcmiuoTum... 
R  Qeminorum  . 
VCiuiisMin. ... 
R  Caaia  Min  ... 

I?  Puppift   

R  Ouuia  .Maj.  ... 

V  Gorainarum... 
CMouocoroti*.. 

S  Caiii.-*  Min 

T  Caiiic  Uin.  ... 

X  Piippia    

UOomBMin.  ... 
S  Qeminorum  .. 

WPuppw   

TOcminurum  . , 
U  Oeroinorum  . 

V  Puppia    

rPuppia    

V  Puppia    

R  Oancri 

V  Oftnpri 

S  Arietia 

R  Arietia   ..     . 

0  Cell 

8  Pertei  

RCcU 

S  Uorolo|ii 

K  KonuMM 

U  Ci-ti 

B  XriimKuli    ... 
T  Ari«u» 

V  Perwi 

Rllurologii    ... 

S  Horulogii 

Algol 

t  Arielii    

X  Celi 

V  Onrinu-     

X  O&rinie    

U  Ouncri 

BPorwi 

Ij  KritUni  

TKfi<Uui   

X  Tiiuri 

TV*lorara  

8  Cnncri 

R  Mall        

WTtiuri 

8  ITtrirflB 

T  jfvdrn? 

R  Trtun    . . 

S  Tuuri    

X  Cancri 

X  Cuiiiulorardi , 

H  Reticuli  

VXaun    

8  MftU 

4  3»  3»  ,  -63  '4' 
4  46  18     +17  22-3 
J,  ci   t8  N^  1    cK'o 

W  Oanflri    

WCanria  

S  AntUjn  ...„.„. 

BOrioiiii    

R  Lwpori*    

'V\^^uv\a    

V  Onouia    

S  Pictoria    

R  Auriga*    

XL'olumb* 

WAuH^ J 

90rioni» ./ 

T    J3     A" 

4  55    ^ 

5  0  38 
5    0  50 
5     8  IJ 
5    9  «8 
$  15  40 
/ao  IJ 
r  u     7 

-14  573 
-aa     2  J 

+  3  58c 
-48  377 

+  51  »8  5 
-53  48-6 

+36  4«'9 

N  Vwlorum 

S  Velortuu  

U  Vflonun 

KOariiiJc    

X  Hydr*    

R  Leo.  Mm.   „. 

Z  Hyrlrm 

Rlcoim    »..^ 

J  *•     *   /       T  -T    *  1 

m 

1 

^^H 

1901.]     Mean  Places  of  Variable  Stars  for  igoro. 
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Mean  Plaea  of  VariahU  Stars  for  1901*0  (coDtinued). 


Ko. 


SUr. 


R.A. 


Dec. 


No. 


Star. 


K.A. 


Dee. 


115. 

:x6. 


^■. 


i5r. 

59 

160L 
>i. 

164. 

;^:: 

167. 

\6i. 


1  Onrincc 

V  Lconis  

8  Carmif 

y  CarituB     

R  Ursa:  Miij.  .. 
B'  Hj\lrn?  

V  Hydno    

W  Leonifl    

ti  Oorituc    

S  L«*oni» 

8*  CentAiiri 

X  OrnUuri 

W  CenLauri     .. 

B  Comir 

S  Mu»c« 

T  Virgioifl  

R  Curvi    

TCrucLi 

B  Crucis  

T  Cmuiiu  Ven. 

V  Virginis  

T  Vruc  Mnj.  .. 

R  Viri^iiiis  

R  Mu*fxp 

S  ViYit  Mig.  .. 

VVirgiuU 

XJ  VirgtiiiB 

S  Cnicis  

W  VirginU 

V  Virniiiis  

Rll>anc    

S  Virt-mis   

2  Cefiumri  

T  CViitAnri 

T"  Oci.hiupi    .. 

W  IlviJri.    

R  OittiMit  Ven. 

R^  Vir>:ini» 

Z  VirciMift    

S'  Uvlriii     

R  C^iiL'Uiri 

B^CrnUuri 

V  Bootis 

X  n<y>tu 

SBo*>ti«  

S'  Virgin)! , 

B  OuneJopordi 
VOoiiUuri 

V  lioiitis 

R  Buuli* 

V  Librae  

8  T/Mpi. 

U  BiwlU 

l  Librff    

r   I   MiDg.AiULr, 

lira: 


9  +»  3» 

9  54  3* 
o  6  13 
0  29  «7 
o  37  J9 
0  ^6  36 
o  46  49 

10  48  IS 

0  53  46 

1  5  4* 
I  16  9 
I  44  *5 
I  50  S 
I  59  II 

1  7  X7 
a     9  3» 

2  14  30 
2  15  57 
2  18  131 
2  25  '8 
2  28  46 
2  3>  5J 
2  33  19 
2  36  2 

1  39  n 

2  4a  "6 

2  46  4 
1  4«  3? 

3  ao  5^ 
3  22  42 
3  24  19 
3  27  50 
3  34  '9 
3  36  5 
3  4*  33 
3  43  »7 
3  44+J 

3  59  38 

4  5     * 

4     9  »*• 

4     9  59 

4  >7  a5 

4  <9  »9 

4  <9  3* 

4  2Z  19 

4  25     > 

4  45  »? 

4  "5  4** 

3»   S^ 

34  5' 

4646 

49  45 

55  4" 

o  30 

o  50 

5  5 

6  ay  , 


—62     3-1 

+ai  44*1 
-61     3-9 

-57  S9'3 

+69  177 

-18  6-4 

-ID  43" 5 

+  14  14-6 

-59  ia-2 

+  6  59*9 

—  61  i9'9 
-44  »a-3 

-58    42*1 
4*19    IO-2 

—  69    36-1 

—  5  »9» 
-18  41  3 

—  61  44*0 
-6i     4-8 

+  3*     3- 

—  3 
•f6o 

+  7 
-68 
+  61 

+  4 
+  6 
-57 

—  2 

—  2 

—  22 

—  6 
-3» 
-33 


52*6 
1-9 
32-0 
518 
381 
412 
5'5 
S3'6 
51*9 
396 

461 

41-1 

7-8 

5-8 


-36    22*1 

-27  51-3 
+40      2*1 

-  8  43-4 

—  12  50*1 
-28  »5i 

-59  a7-i 

-57  23*5 
+20  15-5 
+  16  463 
+  54  J  57 
+  5  7*4 
+  84  169 

—  56  269 
+  39   '«'4 

+  27    lO'O 

-17  13-9 

—  46    12-2 

+  18     s-9 

-  8  7-5 
-68  2o*4 

-18   2I'0 

-'9  l^'S 

-  5  38» 


J73- 
»74. 
>7S. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
r83. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 

'94 
195. 
196. 
'97. 

198. 
199. 
200. 

201. 
202. 

203.; 


204.] 
205., 
206. 
107. 
208, 
209. 
210. 

2I|. 

2.2.| 

"5 

216. 

217. 
218. 
"9' 

2  20. 
121. 
222. 
223. 
224. 

"5- 
226. 

217. 
228. 

«9. 
tjoJ 


BTn(iti((.Au4tr. 

U  CoroniD  

SLibne  

S  Serpeutia 

8  CoronjB    

SM.ibrre 

U»  Libras 

X  Libnc 

W  Librm 

S  Unio  Uinoru. 

U  Libne 

Z  Libne 

V  CoroniB    

R  Serpen  tia , 

RUbrw 

R^Libric 

8  Triang.  Au«tr 
L'Tn&ug.  Aufltr 

Z^  Scorpii    , 

X  Herciilia , 

Z  Soorpii , 

R  Herculift 

X  S(»rpii    

W  Scorpii  

U'  Horctilifi    ... 

S  Nuruiic     

R  Soorpii     

8  Soorpii 

W  Opbiuobi  ... 

V  Ophiuobi     ... 
U  licrculit 

Y  Si*nrpii     

TOpliiuchi 

S  Ophiuchi - 

B  Aras 

W  liorouUd 

Y  Hcroulifl 

R  Liniconia     ... 

S  Hcr<mU«  

8'  SiHirpii    

R^  Sfiirpii   

V^  Sciirpii     

V^Herculii 

R  Ophiuchi 

'1''  llerculis 

W  Scorpii 

C  Ophiuchi 

Z  OphiUL'hi 

S^  ilerculis 

U^  Scorpii  

X  6a{;ittarii     ... 

Y»  Scorpii    

y  Opbiuohi 

Z  Uerculis  ...... 

T  Dni<!oaia 

W  h'agittarii    ... 
T  HercuUa 
8»  SogvtUiT^ 


h   m     s 
15  10  54 

>5  «4     9 

15  15  42 
15  17  I 
ij   17  22 

IS  iS  33 

15  *7  44 
15  30  29 
15  32  15 

»5  33  »4 
15  36  17 
»5  40  45 
«5  45  59 
15  46     8 

»5  4«     o 

15  50  42 

»5  5»  »7 
15  58  30 

15  58  41 

'5  59  41 

16  oil 


-6? 


16 

16 

16 

16 

16 

16 

z6 

]6 

]6  21 

16  21 

16  21 
16    28 

16  aS 
16  3] 
16  31 
]6  32 

16  32 


1  46 

5  55 

6  5 

10  39 

"  45 

11  46 

5 
«3 

26 

S3 
4 
34 
3« 
43 
3 
H 


16  47  23 
16  48  27 
J  6  50  19 

16  51  51 
i6  56  47 

17  2  5 
17  6  49 
17  8  %% 
17  n  30 
17  «4  V 
>7  «7  33 
17  35  10 
17  41  19 
17  44  20 
17  47  20 
<7  53  39 
<7  54  53 
17  58  4a 
1%     ^  x\ 


8*0 
+  32  0*6 
- 10  1-8 
+  14  40-1 

+  3»  43*4 
-22  335 

-14  59*5 
—20  50*1 
-15  50-9 
+78  58-1 
-20  51-7 

—  20  48*8 

+  39  5*« 
+  15  i6t 
-IS  56$ 
-i«  o'8 
—63  29'6 
-61  38'! 
-13  49* 

+47  3°'^ 
— *i  27*8 
+  18  38'J 
-at  ij-6 
-19  5**8 
+25  19*6 
-57  39*3 
—22  42-0 

-21    38-9 

—  7  i7'8 

—  12     IS-2 

+  19  6-8 
-19  '34 
-15  55'* 

—  16  57-2 
-56  47-7 
+  37  3a'5 
+  7  i8-5 
+66  57*6 
+  '5  6-5 
-44  56*4 
-30  15*4 
-33  27-3 
+  31  22*2 
-15  576 
+27    107 

-33  '9*» 

+  I  19a 
+  «  37*» 
+  »3     '■< 

-43  41*3 

-a?  47'5 
-33  40*5 

—  6     72 

+  15     8-4 

+  58  <3fi 
-29  35-2 


.\  i4     ^  x\\-Vv     «\\ 


26        Mean  Places  of  Variable  Stars  for  1901-0.    [No.  800. 
Mean  Plaeeg  of  VariahU  Stars  for  tpot'o  (continued). 


No. 


p 


U 


»3i. 
X3». 

•J3- 
134- 

»35- 
S36. 
137. 
»3«. 
139. 
»4o. 

»4»- 
a+2. 
143. 
H4- 
*45. 
246. 

H7. 
248. 
149 
150 
251. 

»53. 
*54- 

aSS- 
256 

»S7 

2$8 

»59 
260 

261, 

261 

263 

264. 

265 

266 

267, 

268. 

269. 

270. 

»7i. 

»7i 

4/3 

»74. 

*75. 

»76. 

277 

a78. 

179.! 

>8oJ 

281. 

282.1 

183. 
284. 
285. 
286. 


Star. 


w  I>r™ 

VSagittArti 

V*S«gittiurii    ... 

d  Serpentis 

T  SeriK.*n(.is 

U  SagittArii  ... 
X  Ophiuchi  ... 
U  Coron.  AuBtr. 

EScuU    

^  Ljrna    

c  PaTonis    

RhjTm  

K  Coron.  Auntr. 

R  Aqitilie    

VLyra   

X''  SKgiUarii  ... 

8Lyr»    

UDTBooniB 

WAquilrc  

TSiigiturii  ... 
B  Sngittiirii     ... 

8  Sogittnrii 

Z  Sagittani 

U  Lyrtfe  

TSiigitUB    

U  Aquilie    

U  Vulpecula:  ... 

TMquiln?  

ROygni   

TP»roni»  

'PCvgni 

T='Cygni 

8  Vulpcculje    ... 

XAquilw , 

X  Cvgni  

n  AquiljD 

R^  SngilUrii  ... 

SSagilue    

B^  Aquila  

S*  Aquilir   

ZCygni  

8  Cygai   

U'Cygni 

R  CRpricomi  ... 

B  Aquiln 

r'  Aqiiiljc    

W  CAprifX)mi.. 

RSagittn  

Z  AqilillV 

R  Delphiai 

T'  SitgittMii   ... 

V  Cygni.^ 

S'Cygni 

W  Iviiihtni  .... 
R  Mii'nMttupii.. 
ti  Capriounii   - . 

rcj^i 


B.A. 


b  m  ■ 

t8  II  30 

18  15  34 

18  21  25 

18  22  8 

'8  23  59 

iS  26  3 

18  33  38 

18  34  21 

18  42  12 

18  46  26 

18  46  45 

18  sa  »9 

18  55  13 


36 
12 

46 

9 

57 

3 

3» 

19  10  53 
19  13  38 
19  J3  5' 
19  16  39 


19  10 
19  10 


Dec. 


19  17  17 

>9  23  59 
19  32  18 
19  33  20 
19  3+  10 
19  39  38 
19  40  51 
19  40  51 
19  44  20 
19  46  34 
19  46  4'» 
19  47  26 

»9  49  47 
19  51  jl 
19  53  28 

«9  53  46 
(9  58  39 

3  »5 
3  5» 

5  45 

7  4 

8 

X 

9 

9 


20 

£0 
20 
20 
20 
20 

ao 
20 
20  10 

20  M 

zo  t6 
20  29 
10  33 
10  34 
10  36 
so  38 


+36  38-3 

-18  54-3 

—  33  226 

+  o     8-2 

+  6  '39 

—  19  11-8 

+  8  44-5 
^37   556 

—  5  4»7 
+  33  »4'8 

—  67  2I'5 

+43  +8-9 
-37  5-6 
+  8  4-8 
+29  30-0 
-18  587 
+  25  5<5*' 
+  67     70 


-    7 
-17 


129 

8-7 


-»9 
—  21 


—  19  289 

123 

65 

+  37  4'7 
+  17   28-0 

—  7   <4"8 

+  20      67 

+  11  X9'o 

+49  5«'7 

—  72     06 

+29  0*5 
+48   320 

+  27  1*4 
+  4  >a  7 
+  32  398 
+  o  45M 

—  29  269 
+  16   21-3 

—  2  9*o 

—  8  91 
+49  460 
+  57  4i*« 
+46  0-8 
-14  13"8 
+  15  19-6 
+  12  41  9 

—  22  i6-*t 
+  16  25-3 

—  6  27-2 
+  8  47-3 
-39  15"^ 
+  47  34'9 
+  54  37-** 
+  17  56-1 
-29  84 
-19  246 
+47  47'» 


No. 


SUr. 


288. 
289. 
290. 
291. 
291. 
293. 
294- 

»95- 
296. 

297. 
298. 

299- 

300. 
301. 
302. 

303- 
304. 
305. 
306, 

307- 
308. 
309. 
310. 
311. 
312. 
3'3- 
3'+ 
3M- 
316. 

3<7- 
318. 
319. 

3»o- 
321. 
321. 

3*3- 
324. 

3*5. 
326. 
327. 

328.; 

3'9.| 
330.1 

33i.| 

333-I 
334. 
135- 
336 

\V-\ 

3V>.' 

3+0.' 

34»  ; 

341. 

343-1 


8  Delphini 

V  Aqiurii  

XCygni 

TDolpbini 

W  Aquarii 

V  Aquarii    

U  OBpricomi  .. 

R'Cjgni 

VDelpbini 

T  Aqimrii    

U  Pavoois  

T  VulpoouliD  .. 

V  Cvgni 

Z^Cjrgni 

X  Delphini 

R'^Cftpricorni.. 
R  VulpM.-ulie  .. 

V  Capricorai  .. 
X  Uoprioorni  .. 
Z  Cnprieonii  .. 

S^  Aquarii  

T  Cephoi 

R'  Aquarii .,  ., 

X  Pegoai     

T  Caprioomi  .. 
8  Microaeopii , . 

V  Oapricorni  .. 

WGvgni 

S  Cephm 

U^CTgni 

RH^gni 

RGruia  

V  PegaM 

C  AquaHi  ..... 
S  Pi»ci»  Au*tr. 

TPcgnw 

R  Piecis  AuHtr. 
X  Aquarii    

8  OruiR    

S  LncerUe    

9  Cepb«i 

W  LVpbei   

R  liOcerUe  

S  Aqimrii    

R  Pega«i 

V  CiuBionoiii:  .. 

WP»gaM    

SPegnsi 

R  .Aqimrii    

Z  Aqiinrii  

V  Oephei 

vc«a 

UPf.gm»i 

R  CsMioiwii?  . . 
WCoU    

V  CaMiop«itt  . . 


RjL. 


b  m  e 
20  38  31 
20  39  12 
20  59  32 
20  40  46 
20  41  13 
20  41  49 
20  42  38 
20  42  39 
20  43  16 
20  44  43 

»o  47  <5 
20  47  17 
20  48  2 
20  48  34 
20  50  20 
20  56  27 
20  59  59 
»  S» 
»  53 
5  6 
5  48 

8  14 

9  5» 


21 
21 

21 
21 

21 
21 

21  16  17 
21  16  23 
21  20  $2 
21  28  58 
21  33  18 
21  36  27 
21  37  18 
21  38  49 
21  42  10 
21  56  5 
21    57    56 

21  58     6 

22  4  4 
"    12    22 

IX  13  13 

1»  19    « 

22  14   40 

22  25    30 

22  32    41 

12  38  53 
ax  51  48 

23  I  41 

«3  7  »5 
»3  »4  49 
23  15  3* 

a?  38  42 

»3  47  8 
23  5»  47 

23  51  50 

«3  5a  55 
33  53  a» 
a3  5'     3 

2J    58    13 


Deo. 


0 
+  t6 

-  5 

+  35 
+  16 

-  4 
+  X 
-«5 
+  44 
+  i« 

-  5 
-6j 

+X7 
+  34 
+46 
+  17 
-27 
+23 
-14 

-  21 
-16 

-  4 
+  68 

-  3 

+  t4 
-»5 

-30 

1+44 
+  78 
+  53 
+43 
-47 
+  5 
-17 
-28 
+  12 
-30 
—21 
-48 
+  39 
+  57 
+  57 
+  4» 

-  20 
+  10 
+59 

ri 

-16 

+  «2 

-  9 
+  »5 
+5* 

-<s 

+SS 


M'8 

M-7 
«l 

267 
4S 

8-9 
3»'4 
58-1 
308 

5"o 
5*J 
17-1 
589 

ill 

257 

46'8 

25-8 
53 

18*4 

167 

*4-8 
55'9 
107 
52*6 

7-9 
217 
3«7 

61 

J'7 
3'3 
59 

M'6 

4«'5 
54.'5 
550 
510 
5»1 

tl 
41-8 

227 
$0*0 

H-J 

38*4 
J07 
U"> 
502 
I  $'6 
71 


1901.]  Variables  of  Short  Period,  27 

VAIUABLES   OF   SHOET   PERIOD   NOT  OF  THE  ALGOL  TTO 

(The  No.  after  Star's  nauie  refers  to  Catnloguo  ou  pp.  24-26.J 

KoCt. — Tbe  timtt  of  minima  only  are  given  ;  the  times  of  mAximn  mny  be  found  bj-  urlding  the 

priDtod  under  the  diudo  of  the  star. 


T  HOVOCKB.  66. 


d   h 
Ml 

Kw. 

li  ID 

u  10 


Mil; 

d     h 
9  »> 

June 

5  »> 

Jal7 
2  it 

Aug, 
15  11 


Sept. 
d     b 
11  11 

May 
d     b 

4  21 

15     a 

Sept. 

d     h 

3   »9 
13  ai 

OoU 
18  13 

25     6 

Aug. 
♦     8 

Oct 
4     6 

KOT. 

14  u 
24  »5 

24  10 
H  »3 

14  »3 
Dec 


i 


WGkhcvor 

Apr. 
d     li 

>9     8 


67 


ian. 

d  b 
•7 
II 

H    5 
11  11 


9Wh. 

tt  10 
H    4 


i 


«4 


May 

4  10 
IS   13 


Aog. 

5  >7 
•5  «» 
31  4 
38  aa 


8ept 

5  ^^ 
13   10 

II      3 
a8  ai 


f  Gbminor.  73 

Not. 
d     h 

3  <7 
13  ao 
34     o 

Dec. 


Oct 
d     h 
6  15 

14     g 

»a     3 
19  30 


KOT. 

6  14 

14  8 
ax     1 

19  19 

Dec. 
-  13 

15  7 

»3     ' 

30   iS 


W  Vrnoijfis  143 

(8-  sV) 

Sept. 

d     h 

8   .5 

as   az 

Oct 

»3     4 

30  II 

Nov. 
16  17 
Dec. 


Jan. 

Mtty 

d    b 

d     b 

9  ao 

10  ]8 

17     a 

28     0 

Feb. 

June 

13     9 

H    7 

Mar. 

July 

a  IS 

»   '3 

19    2% 

.8  ao 

Apr 

Aug. 

6     4 

S     2 

23    II 

aa     9 

XSagittar.223 

(1*  z  1".) 


YOphhtchi  235. 


Jan. 

a    h 

14  ao 
31  23 

Feb. 
18     a 

Mar. 


Apr. 
to  11 


Apr. 
d     h 

V  14 

May 

14  17 
31  20 

Juno 
17  11 

July 

5     ' 
aa    4 


Aug. 
d     h 


15 


Sept. 

II   13 
1%  t6 


Oct 
15  19 


WSaoittar.  228, 

(3-  o*-.) 


Feb. 

d  h 
»  5 
8     5 

.5     6 

21      6 


^    C  GmMncoB 

^■uL  <  Vftb.  I  Apr 
^■bl  d     b 
^m    a  11  ao 

^B    9    Mar. 


73- 


a  b 
4  I' 
14  15 

»4  '9 


Mftr. 

\    6 


Apr. 

S  » 

12  8 

19  8 

26  9 


Ma7 


May 

d  b 
17  9 
24  10 
31  10 

Jane 
7  10 
14  II 
21  11 
a8  It 

July 

5  »» 

2»  la 

19  la 

a6  111 

Aug.  I 

a   13 

9   13 

16   13 

aj  13 

30  14, 


Ml 


Sept. 

d     h 

6  14 

13   j  + 

10  i; 
a-  15 

Oct. 

4  »5 

11  i> 

18  16 
15   16 

Nov. 

I  16 

8  17 

15  >7 

21  17 

29  17 

Deo. 

6  18 


d       I 


Feb. 


Mar. 

2    10 

to  0 
>7  14 
»5     4 


Mnjl 

d 

h 

a 

4 

9 

IS 

17 

8 

»4 

»3 

June 

1 

>3 

9 

3 

16 

17 

^4 

8 

Sept. 

d    b 

8  16 

15  21 

a3  n 


Oct. 


Jaiy 

1  aa 

9    12 

17     * 
a4  17 

Aug. 

I     7 

1    19J    8  21 

9     9    16  II 

16  23124     a^ 

a4  X313I   16 


Apr. 


23    20 
31     10 


Nov. 

S  < 
«S  «5 
23     5 


T  Sagittab.  232. 
(I*  19*.) 


Jon. 

d  b 
as  o 
30  J9 

Feb. 


17     3 

2Z    21 

aS   16 


Mar. 

6  10 
11     5 

17  »3 
23  18 
29  13 

Apr. 

4  7 
10  a 
15  20 
ai   15 

27     9 


May 

d    b 

I A 

14  17 

20    12 

a6     6 

June 

I     I 

6  19 
12  14 

18     8 

H     3 
a9  21 

July 

5  16 
II   II 

»7     5 

33     o 
28   18 

Aug. 

3  <3 

9     7 

»5     a 

ao  ao 

26   1 5 


Sept 

d    b 
1  10 

7  4 
12  13 
18  17 
24  la 
30     6 

Oct. 

6  I 
II  zo 
17  »4 
23     9 

»9     3 

Not. 

3  aa 

9  16 

15  11 

a»     5 

ay     0 

Dec. 
a  19 


U  Sagitt^ 

{oouHm 


June 

d    h 

3  «« 

to  la 

17  6 
23  a3 
30  17 

July 

7  " 
»4     5 

20  23 
27   17126 


AacI 

d 

3  11 
10 

i«  ai 

23  il 

30  x< 

Se^ 

6 

12 
19 


USAGITTAE.236. 

(2-  a3i^) 


Jmv. 

d  b 
13  3 
19  20 
H 


26 


Feb. 

z     8 

9  » 
15  ao 
11  14 


Mar. 

d     h 
t     8 


8 


14   19 

31     13 

aS     7 

Apr. 
4     • 


Apr. 

d  h 
17  13 

24    7 

May 

t     o 

7  18 
14  la 
ax      6 


/3Ltejs] 

(Mai.  3^ 
BecoT 
I 
Max.  9^ 


Jan. 
d  b 
5     5 

18     3 
31     I 

Feb. 

ta  a3 
35  ai 

Mar. 

10  19 
13  17 


Apr. 

5  »S 
18   13 


Aitt 

ta 

as 


\ 


28    Variables  of  Short  Period.— Magnetic  Elementa.  [No.  300. 
Varijlbles  of  Shobt  Feuiob  {continued). 


U  Aquils  256. 


i  < 

=*4tV) 

■h. 

M»y 

d  b 

d    h 

6  xo 

11   19 

13  11 

«9  10 

ftO    11 
»7    12 

Juno 

l£ar. 

5  ao 

11    21 

6  13 
»3  «3 

19    11 
26    12 

ao  14 
»7  «4 
Apr. 

July 

3  11 

10  23 

3  15 
JO  IS 

,8     0 
25     0 

J7  16 
»4  17 

Aug. 

M.y 

1     1 

8     1 

1   17 

IS     2 

»  iS 

22     2 

15  18 

29     3 

^ 


St-pt 
d    h 

5     4 
11     ^ 

>9     5 

16     5 


Oct. 

3     < 
10     ( 

»'   ; 

24    s 

31    k 


Not. 

7  9 
>4  9 
11  to 
28   10 


If  Aquil^  266. 


Frb. 

4  h 

5  3 

12  7 
19  II 
d6  15 


Hmr. 

d    b 
5  20 

13       O     10    17 

»o    +|i7  II 
27     8125     I 


Apr. 
d  h 
3  13 


If  Aqtttj..^ 

266  1 

(cott^tttnec^.         1 

M.y 

July 

Oct. 

d     h 

d     b 

d     h 

1     5  20    4 

7     3 

9  10  17     8 

>4     7 

iG   14 

11    11 

13    18 

28    M 

30  12    Aug. 

3   »3 

Nor. 

T                 . 10      17 

June    ,7  J, 

4  20 

12     0 

7     3  as     1 
<4     7 

>9     4 

16     8 

21    11 

aS  15    Sept. 

1    ■     5 

Dec. 

3   " 

10  t:* 

5    ZO    22    18 

17  21 

13      0    29    32 

2$    < 

SSa. 

aiTT^S 

26S. 

Jan. 

d  b 
17  2 
25   II 

Feb. 

2  20 

"     5 
19  14 

28     o 


Mar 

d     b 

«     9 
16  tS 

35     3 


Apr. 


Apr. 
d     I) 

«9     7 

27   16 

May 
6      I 


14  10 
2   12  21  20 
10  32131     5 


S  SAGtrrjE  268 
{eoniinwd}, 

Oot 
d    b 

n 

ao  17 
29    a 

Not. 
6   II 

14    31 

23     6 

Deo. 
«  <5 


X  CtoNi  290. 

(6'  19''.) 


June 

Aug. 

d     b 

d  b 

8  14 

6     6 

16  13 

14  16 

iS     8 

23     1 

31  10 

July 

Sc'pt. 

3  «8 

8  19 

11     3 

'7     4 

to  12 

»5  '4 

28    2J 

Jan. 
d     b 

10  5 
26   14 

F«b. 

11  23 
28     8 

Mar. 

16  18 

Apr, 

»     3 
18  12 


Mny 

d     b 

4  a< 
ar     7 

June 

6   j6 

23     I 

July 

9  10 

25  10 

Aug. 

>'     5 
27  14 


Sept. 
d  b 
12  23 

29    9 

Oct 
IS  18 

Not. 

»     3 

17  la 

Deo. 

3   21 

ao    7 


T  VuLPBO.  299. 


Jan. 
d   b 

3     9 

7  10 

12     7 

16  17 

*<     3 
25  14 

30     o 

Feb. 

3  <» 

7  a« 

12     8 

t6  ig 

»»     S 
25  15 

liar. 
2    2 

6    12 

10  aa 

<5     9 
19  19 

24     6 
28  li 


*9*^ 
May 


20  22 

as     9 
29  19 

June 

12     2 

16  13 
zo  23 

25  10 

29  20 

July 
4  6 
8  17 

■3     3 

17  14 

2Z       O 

26  II 

30  at 

Aug. 

4  8 
8  18 

n   5 


I  Sept 
I  d    b 

1  4    9 

8  19 

13     6 

17  16 

26  13 

Oot 
I     o 
5  10 

9  20 

"4     7 

18  17 

*3     4 
a?   »4 

Not. 


Apr. 

a     3 

6  14 

I  I      o 

15  10I17  15 
19  21 laa  I 
24  7I26  12 
28  18 1 30  22  28  17 


5  «» 
9  22 

14    8 

18  19 

*3 

a? 


J 


Deo. 

a     2 

6  12 

10  23 

1$  11 

19  10 
14     6 


I  Cephei 

May 

d     bl 

5   «4l 

10  23 

16   i 

11  l6| 
27     t 


Jan. 
d     h 

4 
'3 


3 

7 
la  ai 

18  6 
aj  IS 
39     o 

Feb. 

3     9 

8  17 

14     2 

19  11 

24  ao 


M«r. 

a  5 
7  13 
12  2a 
18  7 
a3  16 
29     I 


Apr. 


June 


1 

10 

6 

»9 

12 

4 

>7 

12 

21 

21 

28 

6 

3 

15 

9 

>4 

8 

»9 

17 

«S 

30 

" 

Aug.| 

4 

20 

to 

»S 

13 

10 

11 

16 

V 

16 

' 

TABLE  OF  BEaSEL'S  MEAN  BEFKACTIONS.              % 

Z.D. 

Mmn 

Hcfrnctiuu. 

2.D. 

Mean 

fiefrmction. 

Z.D. 

Menn 
Refn&cLiou. 

Z.D. 

Mean 

Hefnwtidn. 

0 

t        u 

S% 

c 

0 

i        tt 

0 

O'O 

1     a,  4 

68 

2     11  g 

78 

4     aS*o 

10 

lo'a 

S« 

1     321 

69 

a     295 

79 

4    *85 

20 

aro 

60 

»     397 

70 

»     37  3 

80 

S     16  a 

30 

33*3 

61 

I     438 

71 

a     461 

81 

5     493 

55 

404 

63 

1     48* 

7a 

2     5>-8 

82 

6     296 

40 

48-4 

?^ 

I     5>« 

73 

'       S'5 

«3 

7     197 

4$ 

577 

64 

t     57-8 

74 

3     186 

84 

8  21-3 

9  46s 

50 

t      »7 

6? 

t     i-9 

'J 

3     1»< 

8s 

5* 

1     138 

66 

7* 

3     474 

/    ^*   1 

I 

67 

1  15a 

77 

4       4'9 

1901.] 


Variable  Stars, 


29 


MINIMA  OF  VABTABLE  STARS  OF  THE  ALGOL  TYPE. 

(Hie  Bgurcs  ftillowing  fi^tar's  tininc  are  the  Nos.  in  Catalogue,  pp.  14-26.) 


F  Ckfhkx  13  •, 

(i<u»»+9i».) 
Jftn.  July. 


fa  m 
!9  $1 
19  31 
19  10 
18  49 
18  28 
18  7 
<7  47 

Feb. 


5  »7  »6 
10  17  5 
15  t6  44 

ao  16  23 
Z5  16    % 


KftTob. 

*  15  41 

7  15  10 

11  14  59 

17  14  39 

a«  14  IV 

»7  "3  57 


April. 
I   13  36 


6 

>5 

II 

54 

16 

3? 

41 

12 

16 

5« 

Ha7 

, 

I 

11 

3> 

6 

II 

10 

II 

10 

49 

16 

10 

z8 

11 

10 

7 

16 

9 

46 

V 

9 

>5 

Juno. 


5 

10 

»$ 

1^ 


9    4 

8    32 

8    s 

7  4" 

7  »o 


August. 


+ 

9 

14 

19 

29 


4  5+ 
4  33 

4  12 

3  5» 
3  30 
3     9 


8opt. 


Oct. 


o  43 

O  22 
O  I 
23    40 

23  19 

58 


22 


KOT. 

I   »»  37 

6  22  17 
II  21  56 
16  21  35 
21  21  14 

26  20  53 


Dec. 

I  30  32 

6  ZO  II 

II  19  ;o 
16  19  29 
at  19  9 
26  t8  4S 
31  18  27 


Algol  36*. 

(1''  ao"  49».) 


Jon 
(I     h 


m 
2  18 

»9  56 

n  34 

7    12 

o  ;o 


29  18    18 

Feb. 

4  »i    <; 

»o     5  4; 

15  23    21 

21  16   59 

27    10  37 

M&roh. 

5  4  <5 

10    21     j2 

16  15    30 

22  9      8 
2S       2    46 

April. 
2  2o  24 

8   14    2 

14     7  39 
20     I   17 

as  «8  55 

May. 

I     12    33 

June. 
25     o     2 

30  17  40 

July. 

6  II   18 
12     4  56 

17  22    34 


July. 

d  h  m 
23  16  12 
29     9   so 

August, 

4     3  17 

9  *«     5 

'5  '4  43 

21     8  21 

-    -.^ 


'  i" 

19   37 
13    14 

6  $2 

o  30 
18     S 

11  46 
Oct. 

6     5  44 

II  23     I 

17   16  39 

23  10  17 

«9     3  55 

Nor 

3  a"   33 

9  '5  " 

15     8  49 

21       2    26 

26    20      4 

Veo. 
2  13  42 

7  20 
o  58 

18  36 

12  13 
5  S« 


X  Taotii  42  •. 

(3*  22*"   52"'.) 


Jan 

d 

h 

111 

3 

2 

55 

II 

0 

39  ■ 

18 

22 

»4 

26 

20 

Feb 

8 

3 

»7 

?3 

II 

«5 

37 

»9 

»5 

21 

»7 

11 

6 

MatoU. 
d  h  m 
7  8  50 
t5  6  35 
13  4  19 
II     2     3 


April. 

7  13  4« 
15  21  32 
23  19  17 


X  TAURi-42  •. 
{oontiuued). 


d 

(uly 
h 

m 

3 

32 

57 

1 1 

20 

4> 

19 

18 

as 

*7 

16 

9 

August. 

4 

13 

54 

12 

II 

18 

20 

9 

13 

23 

7 

7 

Sept 

. 

5 

4 

5» 

>3 

2 

3« 

ti 

0 

20 

2g 

12 

5 

Oct. 
d    b   m 
6  19  49 

'4  »7  31 
22  15  18 
30  13     z 


Not. 

'  10  47 
i  8  3< 
t     6   ic 


Dec. 

I     4    o 

9     <  44 

t6  23  29 

24  ai  13 


RGAKi8MAJ.78t. 

f  i  =  i<  j»  i6»l 

U=a  6  31  ; 


Jan. 

d  h  m 

'  13  37 

5  9  aj 

8  19  11 

12  4  59 

<5  >4  47 

«9  0  34 

22  10  21 

25  20  8 

as  5  56 

Feb. 

»  J5  43 

5  «  30 

M  II  18 

IT  21   5 

IS  6  52 

18  lb   40 

21  2  27 

2$    12  14 

28  22   1 

HarcK 

4  7  49 

7  17  3* 

11  3  13 

March. 

d     h    m 

17  22  58 
El  8  45 
»4  <8  33 

18  4  20 
14     7 


31 


April 


a3  54 
9  4a 
19  19 

5  «6 
»5     ♦ 

«5i 
10  39 
ao  16 


14  i-i  II 


May. 

I     6  13 

4  16     o 

8  I  47 
II  II  35 
14  ai  22 

18     7    9 
21  16  57 

as     a  44 

28  12  31 
\  V  \\  \^ 


•  Alternate  minima  onlr  ore  given  ;   the  oUiCT*  can  \»  tvkQaVj  ^omA.  >n 
mMjin£  tie  wti'rral  uuder  Jie  name  of  the  alar. 
t  Krtry  third  xniaimuai  oulr. 


H 

Variable  Stars. 

^^^^[N^S^^^I 

^H                    Minima  of  VariahU  Stars  of  the  AUjqI  1 

*ype  (continued).                          1 

^1          ECanis  Mju.  78 1 

SLlBE^  168  •. 

U  CoBONJi  174*                    J 

^H                       {continued). 

(a*?*"?!".) 

{ciHUinued),                             | 

^H                SepL 

r^oT. 

JftO. 

June. 

Marcb. 

Augu«L 

^H              (1    h  m 

d    h  m 

d    h    m 

d    h   m 

d    h    u 

il    h    m 

^m         A   I  51 

a  10     3 

'  >7     5 

4     7  36 

6     7  18 

S     4  51 

H 

5  »9  50 

6     8  48 

8  23   19 

13     5   lo 

12     1  34 

^H 

9     5  37 

II     0  30 

13   15      I 

30     2  52 

19     0  16 

^H             >a    7  13 

^m        IS  17  I 
^l         19  > 

la  15  as 
16     t  la 

19  10  59 

IS  16  11 

20     7  56 

14  13  39 
29   15  11 

18     6  44 
aa  22  27 
37  14  10 

27     0  34 
ApriL 

as  21  5S 

Sept 

^H         :i2  ■>  35 

^m            15  as  13 

iz  20  47 
a6     6  34 

July. 

2  aa  16 

9   >9   58 

1   19  40 
8  17  >a 

^H             19         10 

29  t6  ai 

Feb. 

»     5  53 

16   17  40 

»S  M     4 

^H          Oct 

Dec, 

3     7     4 
7  »i  47 

6  ai   35 
11   13   18 

23  IS  aa 

30  13     4 

aa  12  46 
29  10  iS 

^^^     2 17  57 
^^^B          3  44 

3     »     9 
6  11  56 

11   14  30 
17      6    12 

16     5     1 
20  ao  44 

May. 

Oct. 

^^^V      9 

9  »>  +3 

21    31    55 

25   12  26 

7   10  46 

6     8  10 

^V            13  ^^  19 

t3     7  30 

a6  ij  38 

30    4     9 

14    8  28 

«3     5  S» 

^H 

t6  17  18 

ai     6  10 

ao     3   34 

^H               19         S4 

ao     3     5 

Mjm;h. 

Augudt. 

a8     3  5a 

17     1    16 

^1         ^1  ^ 

^H             a£  14 

a|  12  5t 

16    22    40 

3     5  »» 
7  21     4 

3  '9  5» 

8  li   35 

June. 

Not, 

^^H           30 

30     8  a7 

la  12  46 

'3     3  '7 

4     >   14 
10  33  16 

17  ao  58 

a  aa  58 

17     4  19 
21  ao  la 

17   19     0 

22     10   43 

9  ao  40 
16  18  aa 

^^^P            Can 

OBI  98. 

26  11  55 

37     2  a6 

24  18  40 

23  16    4 

^ 

Jubo. 

3'     3  37 

31    18     8 

July. 

30  13  47 

^^H               d    b    m 

d    li    iQ 

April 

ScpU 

1     16    23 

Dec 

^H                4     5  54 

14  »>   36 

5     9  5< 

8  14    4 

7  II  29 

^^1           n  17 

13  23  14 

4  19  20 

15  11  46 

14    9  It 

^H          33    5  10 

July. 

9  I'     3 
14     a  46 

10     I  34 

14  n  17 

19     8  59 

22       9    28 
20       7    10 

21     6  53 
18     4  1C 

^^^^K 

3  10  51 

18  18  28 

^^^^^^^^H 

^^H     I 

la  aa  29 
aa  10     7 

23  10  11 

a«     1    S4 

34  0  42 

aS   16  as 

U  Ofbicchi  3 1 9t-                1 

^M^    11  4  25 

^H                  AO    ID       3 

3«  a»  +5 
Sept. 

7  20  16 

May 

T>to. 

f  l=a'ao»    8*1                         1 
\x^i    16    15     I                         1 

^1               March. 

2  17  37 
7     9  19 

2  20  14 

7  u     6 

J&n. 

^  »3    J 
Feb. 

^H           >   3 

17     7    54 

12     1     a 

12     3  49 

d    b    m 

d    h    m 

^H          11       19 

a6  19  31 

16  16  45 

16  19  3a 

0  10  40 

16     9   S3 

^H                   31       2 

Oct. 

21      8   28 

31     W     15 

3  19  10 

19   18  a4 

^m         30 14  34 

670 

26     0  10 

»6     2  57 

7     3  4» 

*3     «  55 

^1               April. 

IS  18  4; 
25     6  as 

30  15  53 

30   iS  40 

10    11    13 

13  ao  43 

a6  11  26 

^H          48  13 

Nor. 

UCOEON*  174*. 

«7     5  «4 
ao  13  45 

Mitrch. 

^H               1  27 

3  18     2 

(3*  lo*-  5i».) 

33  3a  16 

1   19  57 

H       ^i^- 

«3     5  40 

32    17    iS 

Jao. 

Feb. 

27     6  47 
30  15   18 

5     4  »8 

8  It  59 

^1      7 13  5 

^H           \y   0  43 

Dec. 

d    b    m 
3    4  10 

d     h    m 
6  16  40 

FeU 

11    21     29 

1$    6    0 
18  14  31 

^H                 13  ax 

a     4  56 

10     1  5a 

13   14  aa 

a  2149 
6    8  10 

II   16  33 

16  13  $4 

30  la    4 

ai  23     a 

^^1                Jun«. 

11     4  II 

aj  21    J6 

37     9  46 

9  '6  51 

»5     :  13 

^1              4  23 

30  IS  49 

30  18   58 

13     I  zt 

an  16    4 

^■^         •AitmiMi 

If  nrc  fcinin ,    the  othen 

em  be  mdlly  found  Vy 

^^^^^H    «    '  '' 

.  _  _  _  J  ._.  .]  _.. 

■'      -  mo  uf  U»o  btor. 

^^^^^■CjL  ' 

- 

^^^^^^^H 

1901.] 
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Minima  of  Variabk  Stars  of  ifu  M'jol  Tt/pe  (continued) 
U  OPHruoHi  2 1 9 1 


April. 


d  li  m 
I  0  35 
496 
7  17  37 
tl     ft     S 

»4  ««  i<* 

17   19   10 
»l      3  4» 

34    tl    12 

»7  >o  43 

Uaj. 

I     5  14 

4  »3  45 

7  fti  16 

tl     6  47 

14  «S  18 

ftl     8 


49 
fto 
14  |6  50 
ftS   I  11 

31     9   51 


Jane. 
3  «8  »3 

r  *  54 

10  II  15 

13  19  56 

17     4  »7 
ftO   II    5S 

%i  SI  39 

27     6   10 

30  14  31 


July. 

d     h   in 

»7   >o  39 
30  19  10 


Auguit. 

3 

3  40 

6 

12    II 

9 

20   43 

»3 

5  13 

lb 

'1  44 

'9 

22   15 

»3 

<»47 

26 

IS  17 

19 

•348 

Sept 

2 

8  19 

5 

16  50 

9 

1    31 

■ft 

2  5» 

»5 

iS  23 

«9 

» 54 

ft2 

II  i5 

»5 

19  56 

»9 

4  »7 

Oct 

2 

IX   58 

S 

31    »8 

9 

5  59 

11 

14  30 

M 

»3     » 

19 

7  3» 

Z  Uescclis  226  X 

(cvnfiHtifd). 


July 

3 

»3 

ft 

7 

7  33    1 

10 

16 

4 

«4 

o 

35 

«7 

9 

6 

10 

»7 

H 

*4 

2 

8 

26     o  34 

»9     9     5 

KOT. 

I  17  3^ 
5  ft  7 
8  to  38 
It   19     9 

3  ¥> 
ift  II 


.'I 


{1=1*      I*   IT"! 

1=3  33  50  y 

3=6  I      7    J 

Jftiu  I        Jan. 

d     h    tn  d    h    ni 

I   16  40  17  15  58 

9  16  19  I    25  15  38 


Keb. 

d    b    m 

2    15    17 

10  14  56 

18  14  35 

ft6  14  14 

Mai-cfa. 

6  13  53 

14  13  31 

3ft    13    II 

30    12    51 

April 

7    13    30 

15     12       9 

23    11    48 

May. 

I   n   27 

9  11     6 

17  10  45 

35   10  25 

June. 

3  10    4 

10    9  43 

18      9    23 

36      9       1 

July. 

4     8  40 

13     8  19 

July. 

d    h  m 

30    7  58 

18     7  38 

Auguit. 

5  7  '7 
13  6  56 
21     6  35 

29  6   1+ 

Sept. 

6  5  53 
«4  5  3» 
»     5  II 

30  4  51 


Oct. 


4  30 
4  9 
3  4« 


Nor. 

I     3  «7 
936 

>7     a  45 
X5     3  35 


V  Cygni. 

{continued). 


Dec. 


V  Crom. 

(6*  o*  9") 


Jan. 

d    h    m 

4  20  4» 

16  20  59 

x8  31   17 


Ffb. 

9  »' 
31  fti 


Blftroh. 

5  22  10 
17  33  37 
29    22    45 


April. 

d  h  m 
10  33  2 
22  23  20 

Mfty. 

4  »3  3S 
16  33  55 
39    o  15 

Juiir. 

10  O  ]0 
Z2       O   48 


July. 

d    h    m 

4     I     6 

16     I   13 

38     I  41 

AugusL 

9     J  58 

31        ft    16 


Sept. 

2     »  34 

4     3  51 
6     J     9 


ft6 


Oct. 

d    b 

8     3 
30     3  44 

Not. 

I     4    ft 

<3     4  19 

»S     4  37 


I>0(X. 


4  $4 

5  «a 

5  30 


U*  Ctqni  273*. 

(4'»  m"-  45*) 

July. 


Jon. 
d    li    m 
1    14     1 
10  17  3» 
19  21     1 
29     0  31 

Feb. 

7     4     " 
16     7  31 

V    »     » 

Mftreh. 

6  14  3ft 
1$  18     ft 

24    31     32 

April. 

3     «     > 
ift    4  3ft 

21     8     3 
30  ii  3ft 

Moy. 

9  15     3 

18  18  32 

37    33       3 

June. 
6      .   32 
»5     5     1 

24      8    31 

h    m 

13  3 
15  32 
19       3 


30    23    33 

Aug. 

3    *    3 
18     5  33 

»7    9     3 
Sepr. 

5  <»  33 
14  16     3 

*3  19  33 

Oct. 


^3  3 
»  33 
6  3 
9  33 


Not. 

8   13     3 

I-   16   33 

36  30     3 


Deo. 

5  23  : 
«5     3 
34     6 


*  Alteniftle  luininta  uiily  are  ipveu  ;    tlic  ul])Cihi  CftU  \)e  T«ftdv\>[  lovxul  \i3 
■flditw  the  inlervai  luider  the  nanie  of  the  stAr. 
/  J^enr  fourth  minimum  only. 


^^^32^^^^^ 

Variable  Stars, 

^^^^^^5>^H 

^^^H                 Minima  of  Variafile  Stars  of  tJu  Ahjol  Type  (continued).             ^| 

^^H        W  Oelpui}«i  384 1. 

y  Cvoyi3oo* 

S  Antu.v  106  §        ^1 

^^1           ri=4'  19'zi-) 

{coutt 
Mny. 

nufti). 
Sept. 

March. 

July.            ^ 

^^H              Jan. 

July. 

d     h    ni 

d    li    m 

d     h   ni 

d    h    uj               ' 

^^^^^^H             d    h    iQ 

d    h    lu 

1    14   58 

4  II   10 

19  10     7 

14    6  19 

^^^H                    1  4> 
^^H           30  (2  44 

^^^1               Feb. 

»     3  24 
ai  13  xH 

Aug, 

7  »4  47 
13   '4  36 
19   14  16 

»5   <4  »5 
3*    »4    4 

10  II     0 

16  10  49 

23    10    38 

38   10  i; 

«3     "   55 
»6     7  43 
29  13  31 

.\pril. 

17   12     7 

ScpU 

4     9  43 
7   «5  31 

^^^B       n  a> 

5  *3  3' 
10     9  35 

June. 

Oct 

I   19   19 
5     '     7 

10  11   19 
14     3     7 

Sept. 
3  »9  38 

6  13  S3 

13    13    42 

18  13  3> 

4  10  16 
10  10     5 
16     9  55 

S     6  55 
II    12  43 
14  iS  31 

*7     8   55 

30   14  43 

33  20  3 » 

^^H          >4        55 

18     5  41 

34    t)    31 

32       9    44 
38       9    33 

tS    0  19 

27     2    19 

^^^1           S9    4  59 

30  13  10 

11     6     7 

30    8    7 

Oct. 

M  «'   55 

^^H 

a  15  46 

July. 

Not. 

17  <7  43 

Ocl. 

^^^H      i^  's  ^ 

17     I  49 

6  12  $9 

3     9  ii 

JO  33  3« 

3  »3  55 

^^^^1           %7      1 

31   11  53 

13    11   48 

9     9  II 

Mfty. 

6  19  45 

iH    12   37 

»5     9     0 

to     1  31 

^^H              May. 

Nov. 

14    13    36 

21     8  50 

4     5  <9 

«3     7  '9 

^^^H        II  ti  10 

14  11   56 

30    13    15 

17     S  39 

7   '1      7 

16   13     7 

^^^H          as  11  13 

29      8      D 

10   16  55 

'9  '8  55               ' 

August 

Deo. 

13  »»  43 

23     0  43 

^^^H 

Dec. 

5  '*     5 

3     8  38 

«7    4  3< 

30    10    19 

36     6  31 

30    12    19          ^^1 

^^^1 

ij  18    4 

II   11  54 

9     8   17 

33    16       7 

^M 

^^^B        23  17  20 

»8     4     7 

17   11  43 

15     8     6 

16    21     55 

^M 

23  u  33 

31     7  55 

30     3  43 

I  is  7    ^B 

39    II    31 

»7     7  44 

8     5  43               1 

^^^B           Y  Cyoth  300 

June. 

^^^1 

S  ASTMiB  106  §. 

2    9  3» 

ti  n   3X                J 

6  49 
March. 

Jan. 

d    h    m 
1     0  55 

Fob. 

d    h    m 
S  21  31 

5  »5  19 

8  21     7 

12     2  55 

15     8  43 

14  17  19               1 

17  13     7        J 

It    4  ss      ^H 
U  >o  43        ^H 

^^^^H            d    h    m 

d    h    m 

4     6  43 

13    4  19 

18   14  31 

37     31    ^m 

^^1             >   >8  3s 

2  16  4.6 

7   '»  31 

15  10    7 

31  20  19 

30        19      ^H 

^^m      7  >x  H 

%   16  36 

10  iS   19 

18  15  55 

25     1     7 

H 

^^H           13         S3 

14  16  25 

14    0    7 

31    31    43 

»8     7  55 

Dec.          ^^1 

^^^H           19          s 

30  16  14 

<7     5  55 

»5     3  31 

4    4     7      ^M 

^^H          S5  17  5« 

a6  16     3 

ao  II  43 

38    9  19 

July. 

7     9  55      ^H 

^^H        31  17  41 

23  17  3< 
36  13  19 

>    13  43 

10  IS  43       ^M 

April. 

March. 

4    »9   3' 

13  21        ^m 

^^H 

1    IS  5» 

30     5     7 

3  <5     7 

8     1   19 

>7    3  >9     ^H 

^^^B           17  30 

7  '5  41 

Feb. 

6  30  55 

II     7     7 

to     9     7       H 

^^^H          1^  >7  19 

15  IS  3' 

10    3  43 

14    12    55 

14  55       ^B 

^^H          i9  17 

19  15  10 

3  10  55 

»3     8  }< 

17   »8  43 

20  43     ^H 

^^H       14      57 

35  15    9 

5  <6  43 

16  14  19 

ti     0  31 

30             ^M 

^^^^1             t  Every  third  minTmun 

n  only. 

^^H 

^^^^r             f   Rvenr  luurth  miuitna 
^H                    /  £rr^  trath  miniinuni 

m  only. 

^I^^^^H 

only;  Ihe  otUen  may  be 

round  by  adding  mnltipKv^H 

^^^        c/  /)/«  period  7''  46*'*. 

^^H 

^^^^^  1901.]                             Variable  Starg.                                    39          1 

H                   MAXIMA  AVD  MiVJUA  OF  VABIABLR  STAR^.              ^1 

^^V            Tli^Xo.  refers '0  the Cxulo^u^ 0.1  pp.  14.-26:  Usi^niSosmixim  im  ;  >a,  niiniiiiiiin.               % 

^^^^vf%l7< 

Pebrunrj- 1 

Afjirch 

April 

May 

Jime 

.Tilly 

Aiig'iat 

SepUMnb« 

(«>«,).     1 

(mh.). 

{cum,). 

(.-.-/I  ). 

(C7M  ). 

i.H,a.). 

(ft.«.). 

<«"•)» 

■I49M 

■fnM 

a 

No. 

d   Nil. 

d 

No. 

.1    X... 

d    No. 

d      S-K 

d    Xi>. 

d    No 

3 

'59  "* 

8  148  Vf 

10 

301  M 

ioIm3  W 

10  lib  M 

9  301  m 

13  iiSo  M 

'7  263   ** 

\\%  « 

9JM 

315  w 

JI9'.  M 

n^M 

1 1  1 249  M 

i4 

115M 

18  lit  .\C 

4; 

U9M 

15  "1 

11 

■  H  M 

179  «« 

I   1      £frl      M 

348  M 

3^5  M 

.9  ».-*  ^t 

I  (5  w 

10  185  U 

•44  M 

11,137. VI 

t2Jt76M 

263  m 

41  .M 

'55  « 

5 

309  -M 

11      S3    m 

11 

100  M 

255  M 

243   m 

11 

177  M 

16s  m 

SoM 

M7^ 

1343    « 

11  M 

271    « 

sSt   ffi 

iSi  M 

15  141  M 

21    Hi 

6 

♦+  w 

|»4»   "I 

,55  M 

119    /» 

13    t70  M 

32  M 

rlji   in 

8s  «• 

^^h59 

146  m 

1115  m 

'4 

.75 -M 

13 

.9?  M 

i4|tooM 

144  M 

r     <^3  m 

23 

IS  « 

in   M 

is'   soM 

•  )o  M 

14 

17!*  M 

1  114  M 

'35  '" 

19     69  m 

51  'Jt 

7J 

W5  M 

P?  M 

16 

177  »f 

71      /// 

I116  M 

13  31-,  M 

u^  m 

161   j« 

HI 

$$M 

joi  M 

(15  m 

16 

61  M 

4<>  no 

1131  M 

10 

luM 

164    iA, 

1       It   !ll6  M 

9 

U7M 

ij  179  ^^ 

i  j6  w 

jhM 

15   18^  M 

146  M 

•14  M 

11 

xo\r 

1  3 

♦aM 

.14M 

80  «i 

'7 

^"JJ 

.„M 

14  1167  m 

21   231  M 

la    17  '4 

19  « 

'4  T5  M 

17 

iSi  //I 

39  M 

11-  M 

IS   1-5  « 

13151    m 

1124    »/* 

^■111 

t  I 

MS  « 

180  m 

18 

•19  M 

iK 

.53  M 

3J1  nt 

17  1:1  M 

14    i33M 

13     3«  ^t 

II 

III  M 

IS     111    M 

65  M 

i  +  S  tf» 

j6 

74  M 

1  58  « 

199  m 

!3*'M 

ui  M 

■\,z\  m 

tG    /(( 

[9 

14 1  M 

49   •'» 

80  tti 

15    \*7  m 

iiii  /»• 

1(8  "I 

16     14  M 

19 

64  M 

,'4<   '«! 

2   »n 

t$[   77   m 

26   192  M 

!  38  '* 

M 

16;   m 

1-  2.1  M 

18  M 

2o  p8  M| 

17     27  M 

\  a  .a 

loi  M 

14 

96  M 

'ii 

219  M 

it<  194  M 

It 

191  M 

11 

J.9M 

252  M 

JO   137  tfi 

76  M, 

«93^r 

142  M 

'9,275  M 

9M 

115  m 

19,1.^  M 

11  ;279  M 

28        14     Ht 

2:>2M 

74  « 

1  80  M 

1  }6  «i 

11 

180  M 

SoM 

7   m 

29,135  M 

15  337  \r 

111   m 

!  1 24  m 

171  '" 

3)1  M 

20 

108   m 

»S5  « 

186  M 

30  vc 

77  M 

|6 

RiM 

IX   no  M 

ij 

1:8  M 

i8g  M 

11 

181  M 

2»|I14  M 

79  '» 

^H    9 

17*   m 

,  57  "• 

M- 

III  M 

158  M 

18^  M 

21  278  M 

tl4  m 

86  \t 

f 

115  M 

12    16-  M 

8    /M 

13 

3   '« 

2  ID  M 

14     19  «i 

30 

*-xi 

19*    '* 

^^H  113 

It 

III  m 

163    in 

M 

40  M 

2U  m 

220  m 

25    ib  Hi 

to6  M 

16    16  ^c 

244    M 

^3  25i   •" 

503" 

14  28  s   m| 

"1343  M 

2  6  , 1 96  m 

3' 

11?  M 

1.6  %( 

'9 

i-i  M 

14   1 t  s  M 

20  m 

ij 

{6  M 

i9vXt 

1,48  « 

112  M 

27  I169  M! 

11 

n:M 

15  2*^3  M 

16 

148  m 

XI  H 

14 '167  «< 

37  J'<5  M 

192  '• 

21 

191  M 

19  s   m 

1^2  m 

191  M 

15  101  M 

,i6f  M 

3ep(emb?r 

30130^  }€ 

»3 

j8M 

16  191  m 

17 

z6^U 

26 

30  ^fl 

215  \i 

it  37     UL 

i|i9i   m 

317  < 

14   /rt 

17     X6   w 

52  M 

17 

31      JH 

|117    W 

19  iii9  M 

311  "» 

19      18    m 

62  M 

iS 

86  M 

16  lOx  M 

10     +8  M 

1   33  "» 

;  80  *H 

4  15s  m 

Sjiis  "« 

Oci-jbi»r. 

^■i9S  V 

i6 

1  7M 

i?9  >'* 

16  ^    rf( 

JO  i'>4  M 
'34M 

191    m 

3^6  M 
310  M 

1 1  -    m 

19 
31 

149  M          iiyi   Ml        304  m- 

163  Ml    1  44  Mn^  »»>=  w 
1       J.  ^1 1   . 

.     57  ^C 

1  178  ^« 

■TtM 

17 

28 

6SM 

'35  M 

77   '" 

71    m 

31       1  M 

4S   M 

li*(6  « 

April. 
I   i-o  M 

18 
^9 

81  M 
'i04  M 
I..5M 
l6,  « 

Jmift. 

1    159>M 
1-5.  m 
1    So  m 

1  1 ,7  .\1 
150  « 

115  m 
17  1113  M 

192      HI 

28     IS  M 

19  1  38  M 

i    6  m 

1 

3 

314  M 

1 15  »i 

8  M 
1-9  M 
,193  M 

6 

7 
9 

,  91  ^ 

148  M 

195  m 

^9  w 

83  M 

,'1  M 

3  in  «« 

4  63    ^ 

13-  Id 

72  M 

iVl^ 
2.X>    V 

Miirch. 

M.y. 

3  .03  M 
♦  I1.5M 

July. 

4  1  80  M 
5I190M 

no  in 
10  1    39  /" 

1K8  M 

IK  4 

H    7U 

1 

1     80    Ul 

102  /" 

1 

3l«  '« 

6    (isM 

2   pi  M 

|M9  '" 

311    m 

/^  184  » 

^H  >t  « 

Ilia  ui 

ai;ifi  .VI 

4 

So  M 

183  M 

t7l    m 

6     68  /'• 

it   133  M 

fS  * 

Hwu 

) 

t2:>3  M 

J  1141  M 

I-.9  M 

1   17      !« 

4  241  M 

7  163  M 

(2        4  M 

8, -.17) 

^H  «6>i 

10  M 

iit>:  M 

> 

lb  J    m 

-    l4if  M 

)   i^4  M 

136  M 

I167  M 

'    i.    1 

^Hi^ou 

180 

:.«sM 

7 

b*i  M 

8     .7  M 

.4:>  M 

71  M 

ij  241  "« 

9      tKl 

4 

i78  M 

5   t.^M 

!'S=M 

III  M 

"    111    t/ 

n  J..6M 

r4  261  M 

li8S  1 

i-,7    7« 

>$  M 

1    11    m 

n3M 

1178  /«          iSo  M 

5$M 

<o'U3  1 

6 

Iff  M          17S   ". 

8 

77  M 

'  29  \l 

S    111    M             339    ;rt|          171    \ 

tie  ] 

^^Hbr*iury 

Ki  M            <;4  '» 

z  3  1    >fl 

9  159  M 

M'    '^'         i"»+   '»l'5       3  ^1 

11118  j 

Hi  ^"^^ 

\30  M      ■     iti  M 

1    11   m 

,.  M 

W)   "I     \i  i^s'^^\v*>       ^'^^\      ^V»l 

^W  Kc  y 

ip7  w,     ^/  27  w»/  tir    to  M 

16  M 

9 19^  w\i^  i-%\v\    !-■*»  A    >'^ 

^B<ji  i//  '   s*  */  y  ''9  ^/     '  4^  M 

3:7   /^ 

,  u  S  M.\      \  ^>c,  ^\i  1  T-i  ^3  '" V"^  "i 

^H             tcit^xrfr.                                                                            1^                  J 
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Variable  Stars. — Maxima  of  U  Pegasi.    [No.  300. 


October 

{con.). 

No. 

263  M 

159  m 

87  M 

r7iM 

9  m 

:;2  m 

313  M 

307  M 

80  m 

154  M 

2,M 

213    M 

50  m 
208  M 
339  M 
175  M 


October 
i.con.). 
cl    No. 

13  129  m 

14  I ] 5  M 

1 1 1 9  -m 

»5 1501  M 

|[4S  m 

I  +3m 


Maxima  and  Minima  of  VarxahU  Stars  (continued), 


3=^ 


127  M 

241  fn 
150  M 
61  m 
31a  »i 
103  m 


Novembet 


So. 
169  M 

64.  m 
x\o  m 


!9SM 
315  m 


60  M 
II  '3ta  M 

(312  M 
I542M 


N-totnbei' 

(00  jf*.). 
No, 
178  «i 

115  V* 

;i6  m 

90  M 

2M 

Z42  M 

1^4  M 

toM 

K6  ffi 

26]  m 
14  145  M 

,231  m 

25  191  M 

S7S  m 


*3 


Nareiikbcr 

December 

DecemherJ 

(Cfltt), 

{con.). 

KCiin).    1 

d 

So. 

d 

No. 

d 

N"o, 

a6 

139  M 

I 

1^6  m 

10 

JSiM 

191  M 

135  *» 

■  1 

278  M 

iSz  j» 

2 

1S2H 

u 

III  M 

17 

147  M 

19  M 

2*5  M 

295  1* 

120  M 

141  tit 

M5M 

3d  m 

ij 

7M 

12+  M 

163  m 

61  m 

iS 

191  M 

4 

uiM 

304  ff 

.95  M 

III  M 

H 

hik  M 

^79  ^f 

93  M 

242     /JT 

..5M 

7;  ™ 

5 

39  M 

p 

2ClM 

6 

46  M 

199  M 

J4SM 

165  M 

De<»mbpr 

7 

338  M 

120  M 

11  17  M 

liM 

167   m 

267  M| 

9 

S+M 

IM   m 

December 
(com.). 
"    Xo, 
6M 
*|  « 
71  m 
144  M 

196  M 
13-  m 
308  M 

57  M 
26^  M 

197  M 
1 15  m 

lEoM 

14M 

30^  M 

t66M 

£97  M 


10 


21 


December 
(con  ). 
No. 
fti  M 
38  M 
280  m 
40  H 

262    M 

26  7.60  H 
28 

29    17 

M5  m 

315  m 

92  lit 

33  M 


30 
3» 


In  the  aboTe  list  the  dates  given  for  the  Stars  indicHted  bj  the  rullowing 
numbers  are  dtiubtful,  an  the  periods  are  not  Itnown  with  siiffit-ient 
accuracy:— 5,  15,  19,  33*  ^o,  121 ,  122,  134,  140,  167,  i?©,  197,  204,  227,  246, 
254,  a56.  258,  262,  269,  270,  X74,  283,  293,  298,  302,  307,  310,  319,  334,  337. 


MAXIMA  OF  U  PEGASL 


Jan. 
d  b  m 

>  3  3 
4  20  59 
8  14  56 
12  8  53 
16  2  50 
19  20  47 
23  >4  44 
27  8  41 
3<  2  38 


Feb. 

3  20  35 

7  <4  3» 

11  8  28 

15  »  *S 

18  20  22 
21  14  19 
26  8  16 


April, 
d  h  m 
4  »9  45 
8  13  41 
12  7  39 
>6  I  35 
19  >9  3» 
23  <3  19 
27  7  26 


Ma7. 
I  I  23 

4  19  20 

8  13 
12  7 
16  I 
19  19 
23  13 
27  7 
31  o 


J 

unc 

d 

h 

ni 

3 

18 

S^ 

7 

12 

5» 

II 

6 

49 

»5 

0 

46 

18 

18 

43 

22 

12 

40 

26 

6 

36 

30 

0 

33 

Julj 

3 

18 

30 

7 

12 

»7 

II 

6 

34 

■  5 

0 

21 

18 

18 

18 

22 

12 

»5 

26 

6 

J2 

30 

0 

8 

August. 

d  h 

2  18 

6  12 

10  5 

13  23 

<7  >7  53 
21  II  50 

^5  5  47 
»8  23  4» 


Sept. 

I  17  40 
5  "  37 
9  5 

12  23 

16  17 

20  II 

44  5 

»7  23 


Oct. 

d  h  m 

I  17  16 

5  » 

9  5 
12  23 
16  17 
20  II 
24  4 
27  22  54 
31  16  5i 


Not. 
4  10  48 

8  4  44 
II  22  41 
15  16  38 
19  xo  35 

»;    4  3» 

36    22    29 

30  16  a6 


Dec 

d     h  m 

4  10  23 

8     4  20 

II  22  16 

15  16  13 

19  10  lu 

23      4  7 

26    22  4 

30    16  I 


Every  twentieth  minimum  is  given;  the  others  may  be  round  by  adding 
multiples  or  the  period  4^  29"  8'. 
The  miaioiuai  takes  place  2^  15"  after  the  maiimnm. 


J90).] 


Double  Start. 
DOUBLE  STARS. 


86 


Star's  name. 


S  506a  

0£  I  a.  XCuAOp.... 

4  395 

/JK6;  

fi  «66 

£  60   q  CaMinp.    ... 

05  20,  66  FIm  iinn  ... 
£  rj.  j6  AmiruiiK'Hic  . 

X  II).  4a  Ceti  

/3  1000   

X  158     

p  Kridani  

£  105,  7  An  Irani.  BC. 
£  zos.  7  Ai.dfuiii.  AH. 
2128     

^305 

2  J53.  «  Ahctw 

ii  515     

*^  530 

S  41Z,  7  Taun 

X+15 

02  5?»  

£  ^18.0'Eridiini 

;J»83.  AB 

.      AC 

^  555     

Ald«banin n. 

OX  98,  I  Orionin    

X  74a.  380  Tauri ...... 

X7+9     

2  93» 

02  149  

X  948,  I  a  LynciB  A6  . 

Siriu*  

Qou^fa  aS 

2  '037  

OX  170  

X  1066,  h  G(eniim>r. .. 

X  IC74   

OX  175  

X  iiio,  QuAor 

Prwjun 

X  1187   " 

X  1196, 1  Ckorri  AB 
..  AC 
«     BO 

i3io5..« 

fiac-8 

£  1173.  f  HTdjw  AB 

X  1273.  •  Hjdiw  AC 

X  3«si 

OS  301  ,.  

■54*   -■ 

i}<6i  w  Ii«oniii 

■  n»9  

K,  V.  5,  8  Scxiantis  .. 

OX  115,  p.  X.  13    

£  %^1^/T^onia 

tf^jilt  ..„ , 

«*  " ; 


36 


Double  Stars. 


[No.  800. 


Double  Stahb  (continued). 


No. 


■  6i. 

6i. 
63. 

:   64. 
t.5. 

66. 

67. 
68. 

!  69. 
'  70. 

71. 

i  71- 
I  73- 
!  74. 

75- 
76. 

■  77- 
78. 

79- 
i  80. 

'  82. 
I  83. 
I84. 

86. 

;  87. 

88. 
89. 
90. 

9'- 
91. 

93. 
94-. 

1 9*- 

I  98. 

I  99- 
100. 
loi. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
III. 

112. 
113. 
114. 
115. 


^tbt-V  nunc. 


R.A. 
1900. 


h 

OS  229  ,„„, 10 

32  1523,  t  Urwe  MwJ.  .}  11 
X  '536, 1  LtioDis  . — { II 

02  115  i  " 

jJ6pj .,.  II 

2  1647,  191  Virginiii...  12 
£  1670,  y  Yir|riniB  ...|  12 
£  ]6S7,  35  Coiua......|  12 

jj  1  11.. ,„.:  12 

112  166 ■  13 


1768, 

J78^ 
1S19 


25  dm.  Veil. 


V1877 

S1879   

:£  iS^8,  CUoolis 

{i  31    

0£  2&7  ...|  14 

i3  139 1  »4 

^^35° " !»S 

2  1931,  J  Cor.  B*>r. ...;  15 

I  S  '937t  i|  ^<*^-  Bor. ... 
i  Z  193S,  jM^  BootJji'.H... 

j  02  19S  

I  2  1967.  y  Cor.  Bor... 

^OS  303 

S  1998,  {  Scorpii 

'  2  2032,  crCoroiiie 

,  2  20S5.  ^  Ophiiicbi ... 
!  2  20S4,  Z  Hfrciilie   ... 

I  2  2114   

j  2  2140,  a  Herculia  ... 

\fi^^9 

I  2  2173.  22<  Opliiucni 
!  2  2262,  r  Ophiuehi  ... 
i  2  2272,  70  Opbiticbi  . 

02358  

^648 

y  Coronae  Aust. 

3148 

2  2579,  i  Cygni    

2  2695    

/3  151,  fi  Delphini    ... 
21744   

22799   

2  2822,  fi  C^rgni    

2  2909,  Z  Aquarii '  Z2 

02  483,  52  Pcgasi .!  22 


Ilougli 

/3  8o    .. 

S  3050 


198 


423 
12-9 
187 
26-7 

535 

ass 
367 
48-1 

55a 
23-6 
30'o 
331 
445 
49' 7 
io*3 

363 
40*6 

4''3 
467 
47*8 
47  9 
51*7 
8-2 
14-0 
191 
207 
32-4 

38-5 
562 
58-8 
lit 

25-8 
37-5 
565 

lO'I 

150 

»5-5 

57-6 

o'4 

3''3 

54-1 
0*0 
13-4 
4.-8 
277 
327 
57-8 
239 
39"7 
237 

11-6 
13a 

29'0 

54-6 


Dec. 

1900. 


+  4i  38 
+  31     6 

+  i>  5 
+  61  38 

+  '4  50 
+  10  16 

—  o 
+  21 
+  19 
+  16 
+  33  _, 
+  36  48 
+27  19 

—  7  34 
+   3 
+  «4 
•+-»7 
+  10 

+  19 
+  >9 
+45  »o 
-27  15 

—  27  10 

+  »7  '3 
+  30  40 

+  37  2» 
+  40  8 
+  26  36 

+  '3  33 
-II     5 

+  34  7 
+  1  12 

+  3>  47 

+ 


Mag. 


+  14  30  I  2^ 

H 

6 


+  32   in 

-  o  59 

-  8   n 

+  2  3* 
+  16  54 

+  »3  39 
-37  12 
+  22 
+44 
+  *5 
+  14 
+  I 
+  10  38 
+  28  18 

-  o  3» 
+  11  12 
+  16  12 

+  4  53 
+  30  46 

+  33  >o 


5» 
53 
28 

M 

9 


7 
5 

7* 
7 
10 
8 

3 
8 


Po*.- 
angle. 


321*1 

532 
109*6 
315-6 
219-8 
150'* 

77-0 
2946 

341-5 
29-5 

»34-9 
270-5 

755 
1797 
i6i-6 
328-4 
»39'5 

202*7 
196-6 
316-3 
316-5 
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MBETINO  OF  THE  ROYAL  ASTRONOMICAL  SOCIETT. 

Friday,  1900  December  14. 

Mr.  £.  B.  K.>'OB£L,  PresUhnt,  ia  tho  Chair. 

Seer0Utri49i  H-  F.  Newai.1*,  M.A.,  and  F.  AV".  Drso.v,  .Vf.A. 

TiiK  Minutes  of  tbe  previous  Meeting  were  read  and  confirmed. 

Mr.  Dtj9on.  Since  the  last  Meeting  76  present*  liuvo  been 
received.  Onlj  a  few  of  these  need  be  mentioned,  but  perhaps 
the  following  may  be  of  special  interest  to  the  Fello^is  of 
ihe  Society: — A  book  by  the  Rev.  J.  M.  "Bacou  called  *  By  Land 
and  Sky,'  presented  by  the  publishers;  a  volume  of  the  Cordoba 
Observations,  being  the  second  part  of  the  Cordoba  Durcli- 
mnsterungj,  extending  from  Declination  —42"^  to  — 52*;  Messrs. 
Wnnier  and  Swasey  have  sent  us  a  beautiful  book  containing 
plates  of  inatruraeiits  made  by  the  firm  ;  Dr.  Weinok  has  tMsnt  ii*i  a 
further  instalment  of  slides  tnude  from  Lick  lunar  photographs. 

Dr,  Kinas  tbeu  propo'^ed  that  Mr.  Sewai'd,  Dr.  Smart,  and 
Mr.  Inwards  be  the  Auditors  of  the  Soeiety^s  accounts  for  the 
year  1900. 

Tills  motion,  seconded  by  Bc.v.  F,  HqwUH^  whs  agreed  to 
■unanimously. 

Mr,  Leiifi^,  reading  a  paper  on  ^  llereuUa,  said  r^This  star  was 
discovered  as  double  by  Sir  W.  Herschel  in  1782.  when  about  i"*o 
oeparation :  in  1795  he  noied  it  us  stdl  in  tho  same  quadrant  but 
at  smaller  di-iUuce,  while  in  1802-3  1^**  failed  to  t;et  aatinfactory 
m'-yisun:**.  Afterw.ird-i,  in  1821-25,  Sir  John  Herschel  and  South, 
although  making  special  effoild,  failed  to  see  the  couipaniou. 
Coiicerninrj  the  1802-3  olwervatioua,  Dr.  See  states  the  arari* 
were  separated  at  the  time  i"'24.  Since  Herschel's  lima  three 
revolutions  have  been  completed,  and  these  early  discrepancies 
have  not  been  cleared  up,  ncirher  can  a  satisfactory  orbit  (>e 
vor.  xiir.  s 
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deduced.  Dr.  Dooliule  only  this  year  deductnl  perhaps  the  bost 
|)U!i8ibIe,  but  it  fails  to  represent  preswnt  inciisureH  as  well  ad 
might  be  wished.  Indeed,  by  looking  at  the  dingrum  on  iht? 
Rcreen  yoa  will  Pee  that  the  dots  representing  the  positions  from 
JS32  to  1S63  fall  inside  those  from  1867  to  1900,  90  that  if  one 
eet  ia  satislied  the  other  will  not  be.  [Other  diagrama  were 
t»howu  illustrating  the  two  ellipse^  their  opening  out,  and  their 
rotation,  wiih  a  curve  showing  the  varying  puriod  as  deduet'd  from 
»y  point  to  the  next  return.]  Li  uiy  [>a[>er  the  Gwenwidi 
teriaian  obi^^-rvation)*  huvd  been  di^cua-ied,  and  they  show  the 
motion  of  the  priiu'ip:il  slar  to  t>e  nurh  that  ita  intifis  U  the 
bame  OS  that  of  the  couipuuent.  and  (ht-y  auggfst  the  probable 
miuse  of  the  opening  out  of  the  ellipse  to  be  the  duplicity  of  one 
of  the  two  slaris. 

Mr.  Lewis  reviewed  the  subject  of  the  magnitudes  and  colour?. 
and  finally  he  dealt  with  the  flpeetpowopic  observations.  Pointing 
out  the  dangerous  jiatute  of  deducing  parallaxes  where  the  dif- 
fererie^  of  8pectr*»copic  velocities  entered  in  directly,  he  still 
could  not  disregard  the  fiict  that  p:trallux»?8  deducted  from  two 
differt'iit  sets  gave  results  agreeing  within  o"*02.  ll«  therefore 
adopted  a  parallax  of  o"'i4,  and  from  this  computed  the  various 
elemi'Ots  of  motion,  which,  if  not  quite  accurate^  tvrlAinly  indi- 
cated the  various  ipmntitifs  withiu  reasonable  limiU,  the  total 
motion  in  space  beinjj  about  30  mile^. 

The  I^fcuitUnt,  1  think  that  not  many  Fellows  will  be  able  to 
offer  obiicrviitiuuis  upon  this  pn^)er  without  conHidurulion,  but  aa 
SI  I'.  Jjewifi  has  impugned  tlte  mxrurocy  of  spectroscopic  observations, 
I  will  call  upon  Mr.  Newall  to  defend  the  position  which  has  been 
usKailfd. 

Mr.  iVicurt/f.  So  far  as  I  understood  ^fr.  T^wis,  he  was  paying 
a  great  compliment  to  upectroscopists.  iXo  found  the  spectrc- 
ocupic  obbervatJona  to  run  in  a  systematic  way,  but  with  so  small 
an  amplitude  that  he  was  in  doubt  as  to  the  propriety  of  using 
them.  He  luis  ueed  them,  and  finds  he  uuder-estimated  their 
aCOurAcy,  lie  wan  looking  for  large  v.irialion  in  orbital  motion, 
and  is  surprised  to  tiud  »o  small  a  diifcremre.     Was  1  rio;ht? 

Mr.  Ltwis.  1  expected  a  great  difference  in  velocity,  but  na  the 
parallaxes  came  out  right,  and  the  toial  amount  of  change  of 
velocity  in  the  orbit  l**  oidy  about  5  uiilus,  it  ull  turns  out  correct. 
As  it  is  goiiifj  past  the  perihelion  1  expected  more  iticrease. 

Mr.  J^fwtilt.  The  velocity  In  Iuih  of  sight  would  be  changing, 
hut  by  a  very  small  quantity.     At  periustron  it  would  be  uU, 

Mr.  UwU.  'I'ho  total  cliange  frum  this  node  to  the  other 
would  not  be  more  than  5  mile-*,  but  the  two  parallaxes  coming 
out  so  close  gave  a  little  contidence  in  the  mciwiirea. 

Mr.  Sewull.  1  have  three  (tbservations  made  at  Cambridgr, 
and  they  are:  1897  June  14, —7i*4  i  189S  May  iO,  -<i8'4;  and 
in  1899  Aprd  21,  —  74'J.  Those  were  three  observations  ttknn 
with  the  **  SinQU-itr'nm  Hrxift  S^ectroMf/ipe  '*  at  the  Cambridge  Ob- 
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»«trvfitory,  and  I  am  inclined  to  think  any  oqu  of  tliese  may  be  in 
error  by  3  Kiiomotivs. 

J/r.  Lfivii.     The  lu^ari  of  these  three  observations,  I  suppose* 
would  he  fairly  ocfurato  ? 

Jlt\  SewatL     Yes,  it'  one  may  take  a  mean. 
Mr,   Lewiit.      Then  they  glvB  Lhu  same  results  practically  a.*t 
Prof,  CampbelL 

Air,  l)f/san.     1  should  like  to  s.w  hott'  much  work  has  been 
involved    in    this   paper,   and    how    rniit^h    wo   arc   indebted   to 
Mr.  Lewis  for  briu^iug  it  lorward.     Mr.  licwis  has  disca$9ed  a 
very  difiiL'ult  doable  star,  aud  huit,  to  b^)^in  with,  collected  all  the 
observations  of  every  kind  he  could  get  about  it,  so  that  if  anyone 
in  from   his   comrluMons   they  have   all   the    tUta   collected 
toother.     As   be  explained,  the   first   part  of   his   pfi[»er   waa 
«ssentuilly  the  micrometer  measures  giving  the  relative  positiona 
of  the  principal  star  and  the  6th  mug.  companion  ;  and  then  he 
discussed  the  meridian  observations  of  the  3rd  mag.  star,  and 
fuuud  iu   variations  were  approximately  luilf  those  indicated  by 
the  micrometer  observation:^,  and  thus  obtained  the  ratio  of  the 
i<SiaiMics  of  the  components.     In  the  third  place  he  examined  the 
mmaininK  disuurduncea  and  framed  an  livpothesin  to  explain  them. 
[There  is  one  point  about  the  paper  whieh  1  think  is  worth  in- 
"Ve»tigatiou,  and  that  is,  if  the  parallax  is  as  big  as  o'- 14  it  oui^bt 
to  be  determinable  directly,  aud  I  think  Mr.  Lewis  will  admit 
tbftt  be  felt  himself  to  bo  on  shaky  ground  in  nsin<v  epeotroseopic 
ibaervatious  for  the  determination  of  that  parallu.x.     ThU  p.iper 
rill  serve  to  draw  attention  to  the  importance  of  getting;  that  out. 
It  is  a  complete  determination  of  a  very  complicated  system — the 
diatance  velocities  and  everything  connected  with  it.     Of  course 
the  explanation  of  the  discordance  as  due  to  a  third  companion  is  a 
very  troublesome  matter,  because  of  the  great  ditliculty  of  the  system 
considered  as  a  muthemutteal  problem,  at  any  rate  at  present.     I 
l)elieve  Prof.  Diirwin,  as  the  result  of  six  or  seven  years*  work,  can 
onlv  solve  particular  cases  in  which  he  assumed  one  star  to  be  a 
very  larue  mass,  the  second  asnmller  mass,  arid  the  third  a  fimuller 
luoMS  still.     That  shows  how  impossible  it  would  be  to  get  out  a 
latbemarieal  representation  of  three  oniinnry  bodies *sueh  its  has 
^en  mcntioTied  of  masses  more  or  less  equal,  so  that  Mr.  Lewis 
fould   hardly  expect  to  Hnd  any  very  great  accordance  in  the 
tequali^y  over  u  pmnd  of  any  length  of  time. 
Th^  i^rtsiiUnt.     Air.  Dyson's  comments  show  how  valuable  this 
communication  is,  aud  1  &m  sure  we  6Uall  all  return  our  thanks  to 
the  author. 

I'atfur  Sifttrreavft  read  a  paper  on  the  connection  between  sun- 
spots  and  mapietiu  storms.  The  paper  gives  the  details  and 
re^fults  of  the  study  of  the  magneto^raph  curves  and  sun-spot 
drawings  at  Stony  hurst  College  Observatory,  in  connection  with 
ihe  Gn^er^wich  tabulations  of  sun- spot  areas  during  the  iSyearci 
Cram  liJSi   to   1898  inclusive.     The  objt.*ct  of   the  study  waa  to 
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collect  whatever  evidence  could  be  found  for  or  n^dinst  Ibe  renlil/ 
of  11  connpction  between  the  two  pltenomcna.  That  ihe  two 
periodn  ran  together  there  wus  no  noubt  ;  but  it  wns  tbougbt 
that  if  the  foniiection  wePH  not  a  mrre  coincidence,  there  ou^ht 
to  be  some  manifestation  of  n  connection  between  iiidi>t<lanl  spota 
and  earth  ucignetiMn,  and  with  IIuh  in  view  Ihe  study  was  directed 
mainly  to  individual  spots.  A  Bplcction  of  the  luoro  important 
Bpots  uas  accordingly  made  and  tabulated  along  with  ma(;netic 
disturbances  on  a  plan  which  enabled  the  eye  to  note  with  ease 
any  coincidence  of  magnetic  st^irms,  either  with  spot -area  or  witii 
pOMitions  of  a  spot  on  the  eolar  Burface. 

Considerable  care  was  necepsary  when  more  than  one  important 
cpot  wag  present  on  the  Sun's  viaible  disc  in  order  to  avoid  giving 
undue  weight  to  any  side  uf  a  c^mpariHon.  The  rules  followed  in 
these  caftrs  are  given  in  detail  in  the  paper. 

All  the  tabulations  were  entered  in  the  form  of  mnpiitudes, 
both  of  bun-8pot  arens  and  magnetic  stonns  :  but  tbe  magnitudes 
are  real  meaaure^,  not  cRtimnted  quantities,  the  area  unit  being 
liri^ni  ^^  '^^  8un*8  visible  liemisphere,  obtained  by  dividing  the 
Groenwiih  number  by  loo  and  throwing  out  the  fractions;  and 
tbe  magnetic  storm  magniiudes  are  in  ininute«  of  arc  of  the 
DecIiiiHtion  magnet  di\ided  by  lo  and  \\ithout  the  fraction.  It  is 
neccesnry  to  state  with  reference  to  the  latter  mnpnitndes  the 
adopted  deflnition  of  a  magnetic  storm.  It  was  thought  in  the 
first  place  necefc^ary  for  the  object  of  the  enquiry  to  separate 
completely  those  magnetic  disturbances  which  might  be  attributed 
to  outside  influenccB  from  those  which  more  probably  were  effect* 
of  changes  occurring  in  tbe  Karth  itself ;  and  repeated  examinations 
of  the  magnetic  curves  led  to  the  conclusion  that  the  line  of 
separation  might  be  draun  at  a  day-range  of  25'  of  arc  of  the 
Dcclinalinn  magnet;  and  it  was  decidfd  to  take  no  account  of  any 
disturbances  which  did  not  reach  this  difference  between  the 
extreme  readinf:^.  And  to  kt>ep  the  notation  in  snuill  ligures, 
without  loMug  their  real  signilications,  tbe  unit  adopted  wo^  10' 
of  aro»  and  the  lowest  storm  magnitude  was  3,  including  ranges 
bittween  25*  and  35'.  A  xero  then  fore  iu  tliis  notation  means 
nu  magnetic  $iarm^  not  that  there  were  no  movements  of  the 
maguet. 

The  first  comparisons  instituted  were  with  n^fereiice  lo  fhr 
positions  of  spotty  on  the  vi-^ible  di.sc.  Tliet^e  nve  tabulated  in  the 
papnr  for  the  ^epn^ate  magnttic  niagiiitudt'S  from  3  to  16  for 
the  eot-t  and  wcht  limbs  of  the  Sun  and  the  central  niendian. 
The  table  shows  nothing  of  iuteret^t  for  the  separate  magnetU 
magnitudes;  but  summing  thetn  up  we  have,  of  the  posMhh 
coinriden(e8,only  18  per  cent-  on  tbe  cjistern  hmb,  19  per  cent,  on 
the  ccntrnl  meridian,  and  25  per  cent,  nn  western  limb. 

'i'be  next  com pai'ison  was  made  between  the  stale  of  things 
before  nnd  alt*'r  a  Wfll-dt-finrd  maximum  of  a  sput-area.  It 
eeemed  reasonable,  on  any  hypothesis  of  direct  conn^fiiuu  Itetween 
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sun-spots  and  magnetic  storms,  to  expect  more  frequent  effects 
during  the  growtli  of  a  spot  than  while  it  was  declining;  but  the 
result  waa  found  to  be  the  other  way.  Taking  always  an  equal 
|>enotl  before  and  after  a  inaximiim  development  of  a  npnt,  the 
cums  come  out  with  a  decided  preference  tor  the  afUr  half  time, 
not  only  for  all  the  magtietie  Htorms  in  general  but  aUo  separately 
for  each  magnitude  iu  part  icular. 

Ik  was  the  preparation  of  this  table  that  ted  to  tbe  final  results 
given  in  Tables  III.  and  IV.  of  the  paper.  In  Table  IH.  the 
aun-spota  are  grouped  according  to  well-deGned  maximum  magni- 
tudes, included  between  a  rise  and  fall  of  the  numbers  expressing 
their  areas  ;  and  opposite  each  group  is  written  the  mean  sum  of 
the  magnetic  storm  maji^nitudes  fouud  within  an  adopted  period 
about  the  spot  maximum  of  the  group.  This  adopted  period  was 
mat!  c&aes  the  d.iys  about  a  spot  maximum  on  which  its  magnitude 
woa  not  less  than  half  the  maxiuium.  Denoting  the  spot  max.  by 
Hand  the  simi  of  the  magnetic  storm  magnitudes  by  SM,  tbe 
reault  appears  as  follows  : — 

A   4-6     7Jk8     9&10     n  &  12     13-17     over  17 

Mean  SM. .       2*6       3-0        4-4  5*4  77  16-3 

And  conversely  in  Table  IV.  the  magnetic  storms  are  entered 
in  order  of  magnitudes  and  opposite  each  the  mean  coincident 
magnitude  of  the  total  spoilt-^  area  of  the  Sun's  visible  disc. 
And  these  numbers  show  the  same  progressive  increase  of  spotted 
area  wiih  increasing  mngnetic  storm  magnitudes. 

In  both  tables  the  extreuies  are  given  alone  %vitb  the  means; 
and  these  show  that  great  magnetic  storms  have  occurred  with 
only  small  Kpots,  and  that  large  8pot«  have  passed  through  their 
period  of  halt  maximum  area  without  any  nuignetic  storm. 

The  paper  concludes  with  theoretical  inferent»es,  and  clnim.s 
that  these  wide  departures  froiu  the  cluae  relations  indicated  by 
the  columns  of  means  show  that  the  real  connection  between  tb« 
two  phenomena  cannot  be  a  direct  connection  of  cause  and  effect, 
but  must  be  some  common  cause  of  both,  which  may  influencts 
aometim*^  one,  sometimes  the  other,  and  often  produce  the  two 
effects  together.  This  common  cause  must  therefore  be  something 
eapuble  of  producing  darkness  in  parts  of  the  solar  atmosphere, 
and  also  of  detlecling  our  magnetic  needles;  and  it  must  bt* 
something  moving  in  space  passing  nearer  to  the  Earth  or  nearer 
to  the  Sun,  or  extensive  enough  to  embrace  Iwth  and  produce  the 
two  effects  together ;  and  Hiially  it  must  be  invisible.  It  is 
fluwest«d  tiiat  all  tht*se  conditions  would  be  found  in  aggregations 
of  those  minute  molecular  fragments  of  Professor  J.  J.  Thomson's 
Koeut  exijeritnents,  and  named  by  him  corpuscles.  These  ar« 
highly  electrified  invisibilities  too  small  to  reflect  light-waves, 
(Their  elect rohtatic  action  when  near  the  Suu  uoidd  darken  the 
rapours  thrown  up  by  solar  eruptiofiH  aud  at.  their  high  velocities 
when    parsing    ucar  the  Karth  they    would   aiFoct  our   magnetic 
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7101^168  in  the  eame  way  as  the  kathode  ravfi  are  deflected  bv  a 
mai^not  in  a  vacuum-tube. 

Prof.  ASrhwttrr.  Ah  Father  Sidgreftvc3  says,  I  have  \\m\  an 
opportunity  of  reading  hia  paper,  and  1  was  very  much  interested 
in  studying  the  tablps  which  he  hne  phown  you,  and  on  which  I 
may  make  a  remark  presently.  A«  regards  the  sugg^-elions  made 
nt,  the  end,  over  which  he  has  rather  hurried,  I  tliink  the  Fellows 
of  the  Society  will  find,  on  reading  them  carefully,  that  they  are 
well  worthy  of  confideration.  The  reason  why  1  encouraged  him 
to  puhlifih  this  portion  of  I  he  paper  was  this:  we  are  in  the 
presence  of  the  very  mysterious  fact  of  an  undoubted  connection 
between  sun-spots  and  terrestrial  mngnetisra  and  general  cosmic 
physics.  Whatever  explanation  yuii  may  offer  on  that  it  is  bound 
to  bring  in  some  hypothesis  which  may,  at  first  sight,  appear  to  be 
wild.  Now,  1  do  not  believe  it  is  any  use  running  away  from  » 
diHlculty,  and  to  put  aside  any  hypotljefiis  which  may  soem  wild  aA 
unworthy  of  coriNideration.  I  believe,  myself,  that  wb  should 
know  more  about  sun-spots  if  people  had  been  less  afruid  to 
theorire  about  them  and  hypothesise  about  them.  After  all,  the 
best  way  to  kill  an  hypothesis  is  to  hebeve  in  it^  and  to  push  it  to 
its  logical  conelusionsT  when  it  will  soon  appear  if  it  is  contradictf^ 
by  the  fatts.  1  liad  a  further  interest  in  tlie  paper  U^ause  the 
main  suggestion,  or  one  of  the  suggestions,  which  it  offers  is  one 
which  T  myself  made,  and  on  which  I  have  been  working  for  a 
good  many  yeai*s.  and  which  I  have  al»o  published,  and  it  in  a 
conclusion  from  which,  to  ray  mind,  it  is  very  difhcuU  to  escape. 
if  rou  wilt  allow  me  to  work  the  matter  liackwards.  I  should 
reason  thus:  you  have  on  the  Earth  a  daily  \ariation  of  the 
magnetic  needle,  which  ih  greater  at  sun-spot  maiimiim  than  at 
sun-spot  minimum.  It  is  mure  regular  than  some  of  the  irregular 
outburnt^s  we  liavo  in  mtigcetic  storms,  and  its  origin  therel'ore  is 
more  hkely  to  bw  traced.  Now,  what  possible  reason  can  th»?re  htt 
for  the  daily  variation  being  greater  on  one  day  than  on  another? 
There  is  no  doubt  that  the  daily  variation  of  terrestrial  magnetism 
is  due  to  electric  currents  which  circulate  in  the  upper  atmosphere. 
Now,  what  difference  can  there  be  between  a  tioie  of  sun-hpot 
maximnm  and  a  time  of  sun-spot  minimum?  It  is  a  question 
that  I  raised.  1  think,  at  the  British  Association  Meetiiig  at 
Mfinchestur,  and  1  repeated  it  in  my  Frosidenlial  Address  at 
Edinburgh,  a.Dd  the  explanation  J  suggested  is  that  the  outer 
regions  of  our  atujosphere  are  lietter  conductorj*  of  electricity 
during  the  time  of  sun-spot  maximum  than  during  the  time  of 
aun-spot  uiinimnm.  It  is  simply  an  assumption  I  make  ;  and  if 
vou  come  to  think  of  it,  it  is  one.  I  think,  that  tits  in  i;  > 

with   the  facts — for  instance,  wiih  the  well-knowti  per  ■! 

the  Aurora  Borealia.  Now  go  one  ctep  further.  Why  sfiould  the 
outer  rci^iona  of  our  atmosphere  be  a  better  conductor  at  one  time 
than  at  another?     That  letuls  us  rery  quickly  to  that  rery  hypo- 
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thesis  whioli  Kalhcr  Sidgreaves  brouglit  b"fop^  ns  ;  and  thai  is,  that 
the  wliolo  of  space  between  the  Sun  and  Earth  is  a  batter  con- 
ductor at  times  of  mnximum  imn-Bpots  than  at  times  uf  miiiimuin 
rtun-Hpota.  I  think,  ttithout  going  into  dotnil,  it  U  m:itter  which, 
if  you  once  a«?cept  it,  hrw  the  possibility  of  leading  to  an  explana- 
tion. The  first  periodicity  of  suu-Rpoit*  is  probably  due  to  out-sido 
rause*,  aa,  for  instance,  meteor-streams.  You  can  more  easily 
Bupjiose  that  than  any  other  cause  of  periodicity.  As  regards  tlie 
actual  eonnt-ction  between  sun-spots  and  t**rr.'Strial  magnetism.  1 
do  not  know  that  we  have  anything  very  definite,  at  prcHt^nl.  to  go 
upon;  also  as  to  the  reason  why  apace  should  be  more  conductive. 
Father  Sidgreaves  ofTera  an  explanation  by  u^suming  the  prest^nce 
of  corpu'^cles.  I  do  not  think  we  need  go  so  far  a^  that.  They 
ore  rather  tickle.  Tht^refore  I  think  we  had  better  not  go  beyond 
the  fact  that  space  seems  to  be  a  belter  conductor  at  the  times  of 
sun-spot  maximum.  Tliere  may  be  othr>r  re^isons.  meteoric 
jitreams  hrinipng  conducting  matter  with  it,  without  having  to  take 
refuge  in  the  pre**ence  of  thifse  corpuscles.  As  to  the  connection 
between  the  Sun  and  the  Earth.  1  think  there  can  be  no  doubt 
whatever  that  Lord  Kelvin's  calculations  show  that  it  is  not 
fiiectro-niagrietic  waves  that  are  sent  out  from  the  Sun.  There  can 
\\e  no  doubt  whatever  that  that  is  ab«oluttdy  conclnsive,  but  I 
think  his  remarks  have  been  mii^underslood  to  be  mora  than  they 
itfem  to  imply.  He  eiiuply  said  if  the  magnetic  storms  of  the 
Earth  were  due  to  magnetic  disturbances  sent  out  from  the  Sun, 
liie  Sun  would  have  to  work,  in  oniei*  to  proL'uresuch  diftturbanoea, 
at  so  many  million  horse-power  that  it  i*t  impossibli*  to  suppose 
that  would  be  the  case.  There  may  be  an  action,  and  it  may  be  a 
direct  action,  for  if  you  can  imagine  a  direct  discharge  of  electricity 
from  the  Sun  reaching  our  atmosphere  and  cauHing  electric 
currents — if  you  can  imagine  that  you  may  call  it  a  direct  action 
of  the  tSun.  And  such  an  action  is  not  one  which  has  been 
disprove*!  by  liord  Kelvin's  calculations.  Coming  to  the  more 
actual  facts  disclosed  by  the  tables,  they  t^eem  tu  me  to  indicate  one 
important  matter.  First  of  nil,  I  quite  agree  with  tho  author  of 
the  paper  that  they  seem  to  show  a  connection  between  the  sun- 
upott^  and  these  magnetic  8torm<»;  but  bo  has  pointed  out  that 
sometimes  you  have  htrge  8un-fli)ot3  without  anv  effect,  and  some 
spot«  of  smaller  importance  which  produce  electric  storms.  This 
points  to  the  fact  thai  two  coitd  tions  niui^l  coincide  to  produce  a 
mAgnetic  storm.  The  one  condition  is  this  sun-spot;  but  you 
must  have  somethiug  else  which  may  be  absent  or  present.  If 
it  is  absent,  yuu  have  a  largo  sun-spot  without  any  effect;  if  it  is 
present,  even  a  small  sun-spot  may  produce  a  con-siderable  effect. 
1  think  that  is  one  of  the  coiiclusious  which  the  result  of  the  work 
wenis  to  point  to.  At  any  rate.  1  think  you  will  agree  ihnt  it  is  an 
inve-iligition  which  hailed  to  \ery  interesting  and  important  residts. 
The  Ant roit/t titer  Jini/ni  After  the  very  interesting  remarks 
\thich  have  been  made  by  Prof.  JSchuster  I  wish  to  express  my 
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«eni^  of  the  great  value  of  the  discustiioii  which  Fatlier  Sidgreavev 
18  raiet^d  as  to  the  conriectiou  between  individual  &^un-spot«  and 
niagnelic  storms.  It  is  a  iiialltT,  I  have  felt  for  a  long  time, 
upon  which  we  wanted  lo  ha\e  n  thorough  invesligation.  In  ca«e» 
ot  very  large  Bun-spols  which  have  been  accumpauied  by  magnetic 
disturbances  of  a  remarkable  extent,  I  have  ulwayt*  had  a  sort  of 
feeling  that,  an  Father  Sidgreavea  has  pointed  out,  we  might  be 
misled  by  accidental  eoincideticcs  ;  and  though  it  ih  dilKcult  to  get 
overtlie  evidence  of  a  connection,  the  evidence  did  sot  seem  to  be 
(sufficient,  and  I  am  glad  lo  tiud  that  Father  8idgreaves  has  taken 
the  question  up  un  a  much  Urger  scuJe  and  has  discussed  it 
generally.  I  may  say  that  the  way  in  wliich  he  has  discussed  it 
seems  to  mo  to  be  a  very  excellent  one,  and  he  has  taken  account, 
I  am  pleased  to  see.  of  what  may  be  happening  on  the  other  aide 
of  the  ^Suu  as  well  as  of  what  is  happening  ou  the  side  turned 
towards  us. 

Father  SiiUp-eaves.  I  think  there  were  no  questions  proposed 
whicli  call  for  answers;  but  I  may  be  allowed  to  supply  an 
uutission  in  the  epitome  I  have  just  given  of  my  paper.  It  refer* 
to  a  suggestion  made  by  IVofessor  Taechiui  souie  year^  ago :  that 
mikgTictie  storms  might  be  found  to  correspond  ^rilh  marked 
rhaiitjM  occurring  on  the  solur  surface.  We  have  not  complete 
data  for  a  thorough  in\ebtigatian  of  this  nature.  Faculic  would 
enter  largely  into  the  discus<iioti ;  and  for  these  we  should  need  a 
verj'  complete  series  of  pholoheliograph  records,  such  as  was 
commenced  by  Professor  Hule  at  Kenwood.  1  am  indebted  to 
Mr.  Townsend,  of  Stvenoaks,  fur  the  means  of  instituting  au 
indirect  comparison  of  the.ite  changes  on  the  ^un's  vurface  with 
magnetic  disturban^'es.  This  indirect  method  is  based  ujwu  thw 
sup{>osition  that  such  changes  would  be  manifestations  of  increased 
solar  activity,  and  that  these  would  be  likely  to  affect  the 
hydrogen  lines  by  reversals  or  distortions.  Mr.  Townsend's 
observations  of  the  rfd  hydrogen  line,  iu  the  years  1892-6 
inclusive,  give  231  dales  of  eolur  activity  represented  in  this  way, 
and  of  these  41  dates  are  noted  as  clrong  effects.  Comparing 
these  dates  with  the  tabulated  magnctio  storms,  only  53  out  of 
the  whole  number,  and  S  out  of  the  41  stronger  etlects,  were 
found  to  agree  wilh  dales  of  magnetic  storms. 

Thf  Astrotwmrr  Jiount  then  read  a  paper  on  observations  of 
Cupella  as  a  double  blur  with  the  38-inch  e<juatorial  of  the  ICoyal 
(Observatory  at  Oreeuwich.  He  said  that  Fellows  would  rememtwr 
that,  acting  on  a  sugi^estion  made  by  Mr.  Xewall  us  a  result  of 
his*  spectroscopic  obsiTvalious  in  which  hu  announced  the  discovery 
of  Capella  as  a  binary  star,  Mr.  Dyson  and  Mr.  I^wis  examined 
the  stor  last  April,  and  discovered  that  it  was  visually  double. 
The  obsenations  were  continued,  and  the  first  results  were  pub- 
lished at  the  June  me<'ling  of  the  Society.  These  obctervatioiiA 
have  been  continued  sijjce  at  every  available  opportunity,  and 
Mr.  Bryant  iu  particular  has  watched  for  luipellaat  every  chanci*, 
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especially  in  the  daytime,  and  a  considerable  numlwr  of  obserra- 
tiotii  have  been  accuniulattid,  the  double  star  having  been  watcbed 
through  2  j  revDluiioua,  tho  period  of  u  revolution  bein^  104  days. 
[8cret;n.]  Naturally  in  thia  case  they  bad  to  d«*pend  pniolically 
upon  position-angles,  the  estimates  of  distance  bfiiig,  of  course, 
rather  difficult  t(i  make.  Ou  the  dia;G:nim  three  cirt-les  iuid  been 
drawn,  on  whiub  the  observed  position-angles  had  been  mnrked 
corre!#ponding  to  the  three  revolutions  which  had  been  under 
observation.  There  w:ib  an  indication  from  the  visual  observations 
that  the  period  niigbt  be  103  days,  but  tbeit)  might  be  personality 
in  the  observations  which  might  affect  that,  in  the  Hrst  revu- 
lurion  Capella  was  observed  in  the  evening  twilight,  afterwards  in 
the  daytime,  and  latterly  east  of  the  meridian  iu  the  evening.  The 
first  thing  which  appeared  to  result  from  these  ohficrvations  was 
that  the  apparent  orbit  was  not  very  far  from  circular.  Therw 
appi'ared  to  be  a  email  eccentricity  of  about  0*05,  and  the  in- 
eliiiatioi)  oarae  our  as  30'  to  35°,  the  line  of  nodt^s  agreeing  well 
with  the  (ipeetroscupic  determination  of  maximum  velocity  in  the 
lino  of  sight.  [Screen.]  I'or  the  last  four  obst^rvation^  of  Capellrt 
c  Pega*i,  which  was  now  closing  in,  was  observed  on  the  same 
nights  by  the  same  observer,  and  it  was  found  that  the  elongation 
of  Capella  was  as  distinct  as  of  r  Pegiisi.  Jn  Mr.  Lewis's  last 
observation  of  Capella  on  Dec.  10,  although  he  was  not  able  to  get  a 
witisfactory  measure  of  the  position-angle,  he  satisfied  himself  of  the 
elongation,  and  the  detinition  was  so  fine  tliat  he  was  able  tocouai/ 
eight  comp!ete  rings  round  theater,  there  being  ten  or  more  riiigM 
visible.  This  might  serve  to  indicate  that  the  definition  at  tlmt 
time  was  exceptionally  good.  These  observations  were  made  under 
great  dilficulties  during  lit^  of  tine  dednitiun  which  were  usually 
very  short,  and  it  was  greatly  to  the  credit  of  the  observers  that 
they  had  watched  so  patiently  for  those  tits  of  fine  definition,  and 
that  they  had  mauaged  to  secure  obi^ervations  of  Capella  on  some 
40  days. 

The  VrtsidtHU  It  is  impossible  to  invite  discussion  at  this  Ute 
hour,  but  we  desiro  to  congratulate  the  Astronomer  Uoyal  upon 
this  triumph  of  visual  obiicrration  whicli  he  has  announced. 
Certainty  it  is  a  remarknble  thing  as  a  (>erformauce,  not  only  of 
the  instrument,  but  of  the  observers,  that  they  should  be  able  to 
follow  the  orbit  of  this  double  stiir,  discovered  by  Mr.  Now  all,  and 
ftgree  with  the  observations  previously  made. 


The  following  papers  were  announced  and  partly  read  : — 

Hrv,  W.  Stdffrmvis.     "  On  the  Connection  between  Solar  Spots 
and  Earth  Magnetic  IStornis." 

K  }V,  lienkd.     "Watch  for  the  Leonids,  1900,  at  Markree." 
/?.  E.  Barnard.     *'  The  Diameter  of  Juno  (3)  determined  with 
the  Micrometer  of  the  40-incli  Refractor  of  the  Yerkes  Observa- 
torv,  with  Hcniarkj  on  some  of  the  other  Asteroids.** 
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K.  V.  AiU*miodi  and  A,  C.  l).  Cromnulin.  *' ObftWvationA  of 
the  Leoniib  made  at  Blackheath,  1900  November  14/* 

7/.  //.  Pttrner.  "The  Leonid  Obsenrations  at  the  XJnivtttity 
(.►bwervatorr,  Oxford." 

A.  C.  D.  CntmrneliR,     *'  Epheroeris  for  Ph/rical  01 
of  Japiter,  1901." 

r.  /*im.     "The  Sjrstem  of  Z  llerculU." 

W.  //,  M,  ChriKtxe.  "  Observalious  of  Capella  aa  &  Double  Star 
M  ith  tbo  2S-mch  Equatorial  of  the  Royal  Ot>srrvfttorv,  Gn'Onwich." 

li^,  K  J.  JtJuuon.  "On  the  Magnitude  of  the  Wide  Coin- 
|ianioii  of  C  hyna.^ 

Radclifft  Of^nervittorij,     "  Observations  of  the  Looaids,  1900/* 

The  foUou'iog  geDtlemen  were  elected  ritllows  of  the  Society : — 

.Sri  Jl^jith  Anirithum  Venkata  Juyya  Row  Bahaditrt  Vftmbmi 

&tAte««,  Vi£ngn(Mtain,  India. 

Iim4tt  W,  HhaclUton,  RMS.  •  Tintagel  OuUe/ 

The  following  Candtdatas  were  proposed  for  election  a«  Frllows 
of  the  Socitit)'  ;  — 

Ji€v.  Gto.  Oiukdt'VidMrMf  GniDge-over-Sanda,  North  ^^nmahim 
(proposed  by  Woahiiigtoa  Teasdaltr). 

Ou«  Uil*jfr^  Si-ttMititic  lufitrument  Maker,  204  Stanhope  Street. 
Uampstead  lioad,  >'.W.  (propotted  b/  Maurea  Ilorner). 
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Tnm  first  ordina:-     ^*  j  of  the  eleventh  Session  of  the  Bntinb 

Astronomical  .A  '■  \\A9  held  on  Wrdtie«dAr,  Xovemlior  2S. 

at  Sion  College,  Mr,  U,  M,  StahnAi,  President,  in  the  Clioif. 

Tbe  election  by  the  Council  of  ei$;fateen  new  Members  xi%A 
confimied,  and  ihr  names  of  ten  Oandidatea  «%re  read  and  passcvl 
for  sospenaioii. 

Mr.  S,  A.  Savmd^  read  a  paper  on       '  ihn  Surfa<^  of 

Um?  Moon."    The  writer  remarked  that  -  map,  published 

in  1S7S.  «ae  vtill  probabW  the  be«t  exiatui|r*  bat,  atthoogh  tbo 
r««tt]c  of  nearly  35  years  conrinaooa  work,  it  was  by  no  means 
frv«  from  errur«.  It  might  therefore  be  retasonslily  condudod 
that  the  tAdk  of  adequately  reprve«oti»^'  thn  liiuar  iiurfac«  was 
b«yond  the  iM>uer  of  any  on«  man  to  a  Th«  wock  hmd 

bpcn  frrt  much  ucgltcted  by  pr^^-*- wUcii, 

perhaps,  was  one  reaaoD  why  it  actory 

tUUe,  but  if  so,  it  offer^  an  o;  A.  to 

rvxnoTT  Ibe  fcproach.      The  exiji  ,  werv- 

being  takeo  at  the  Parii  Obacrrmtorr  uy  At  .m  .  i^x-^y  au*i  i^uiseuz 
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fortn<-d  M»  admirable  basis  for  Kuch  a  work.  From  them  it  would 
be  possible  to  H:x  the  positions  ot'  5000  point*,  each  with  an  error 
of  le»s  than  i"  of  nrc.  The  most  serious  of  the  diffic'ulties  to  bo 
face<l  was  the  enormoiu  wealth  of  detail  visible,  whilst  much  of 
it  appeared  only  for  a  few  hours  at  a  time  and  at  interviils  of 
tnaiiy  lunations.  Here  the  Association  would  be  at  an  acivanta^^e, 
its  observers  practically  encircling  the  glolw.  Mr.  Saunder  then 
proceeded  to  suggest  a  echeuie  for  the  conduct  of  the  great  work. 
lie  proposed  to  fix  the  scale  at  200  inches  for  the  Moon's 
diameter,  and  I0  divide  it  into  sections  of  o'l  of  (he  Moon's 
radius,  or  10  inches  square,  with  an  extra  \  inch  all  round  for 
overlap,  making  each  sheet  1 1  inrhes  square.  The  principal 
points  would  have  to  be  measured,  and  tlie  outlintfs  drawn  in 
from  the  Paris,  Lick,  and  Dr.  Weinek's  Atlases.  Only  such 
detail  as  wa**  ulearly  shown  in  the  photographs  should  be  repre- 
sented, all  the  rest  should  be  tilleii  in  at  the  telescope.  He  hoped 
that  in  a  year's  time  enon^jh  progress  would  have  been  made  to 
render  the  results  worth  diseusfiion.  Each  observer  should  select 
some  particular  portion  of  the  surface,  which  he  should  study  on 
every  possible  occasion  and  endeavour  to  map  exhaustively. 

Mr.  WalUr  (joofittcre  said  there  were  one  or  two  points  con- 
tained in  Mr.  JSaunder*s  paper  which  he  would  like  to  emphasise. 
All  who  !iad  any  knowledge  of  selenogmphiL*  matter  uoutd  be 
aware  of  the  efforts  that  had  been  made  in  this  direction  by  the 
Mritish  AsHociation  and  by  the  .Selenographiml  Society,  but  the 
difticulties  they  had  hud  to  conli*nd  with  provtd  in  the  end  quite 
unsurmountablc.  Vortunnlely  there  was  now  a  Ivltcr  stArting- 
point,  and  photographs  of  the  Moon  were  available  which  were 
almost  all  that  c(^uld  b*>  desired.  The  work  was  one  in  which  the 
possessors  of  the  smallest  telescopi'S  could  join.  Everything  that 
yktui  visible  on  the  Paris  photographic  could  be  seeu  in  a  2|-inch 
telescope. 

Mr.  0.  T.  Whitman  deacrilved  an  ohsnrvalion  of  "Tlie  Green 
tlash"  made  by  him  on  July  26  la«t.  The  disc  of  the  Sun  was  of 
%  bright  oronge-ycllon'  colour.  Just  before  disappearance  the  last 
visible  tip  of  ihe  disc  changed  its  colour  to  bluish  green,  the  phe- 
nomenon lantiiig  perhaps  a  c<iuple  of  seconds. 

J/r.  WhitrnetHhtin  read  a  paper  on  "The  l>uration  of  Annu- 
larity  in  a  Solar  Eclipse."  AiVr  retVrring  to  the  conditions  of  a 
totAl  eclipse,  the  writer  pointed  out  that  in  the  case  of  an  annular 
Hchp«e  the  annulus  decreased  as  the  Moon's  altitude  increased, 
and  incn^ased  as  the  altitude  decreased.  Hence,  if  the  observer's 
velocil  V  was  left  out  of  account,  nnnularity  should  b(»  longest  at 
nuitrise  and  frun-et,  and  shortest  at  noon,  or  just  the  opposite  to 
what  happened  for  totality  ;  hut  in  retarding  the  Moon's  transit, 
the  olwrver's  velocity  had  a  m.nximum  effect  at  noon,  jiist  when 
the  annulus  was  narrowest,  and  a  minimum  effect  at  sunrise  and 
tanset,  just  wheu  the  annulua  wa?  broadest.     There  were  thua 
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two  fnctors  conflicting,  and  it  \\&s  impossible  to  jtay,  without 
further  cuui:iideniti<m,  wlieLlier  nonulnrity  ut  uuon  lAuuld  Im  longer 
or  shorter  than  at  sunri&ti  or  suuset.  lie  shuwfd  that  there 
WU8  a  certain  dlslauce  of  the  Moon  which  mtuiti  the  duriititju  ut' 
atinulority  constant  throughout  the  eclipse.  When  the  Moun'n 
diiitaLice  was  greater  than  this,  the  duratiou  of  onnularity  ^^as 
luugefit  at  nuou.  wheu  less  it  was  flborteHt  at  noon.  The  annular 
eclipse  of  Kebrunry  i,  1897,  admirably  illustrated  the  case  of  a 
nearly  constant  annularity. 

Atr,  A,  t\  I).  Vrommelin  auid  it  bad  puzzled  him  for  some  time 
hoWy  in  the  caees  of  some  annular  eclipscB,  the  duratiou  of  the 
aniiularity  \\us  gceater  at  noon,  wheu  the  Muon  looked  bigger, 
than  ut  sunrise  and  sunset.  However,  the  discordiinee  was  now 
exphiiued  by  Mr.  Whilmell's  result.  Tliene  was  u  eertaiu  value  of 
the  dislauce  of  the  Muon,  on  oue  side  of  which  the  duralion  uf 
aunuhirity  was  longest  in  the  middle,  and  on  the  other  side  shortest 
in  tlie  middle. 

Vupt.  Win.  SobU  then  described  Prof.  Burckhaltere  method  of 
photographing  the  whole  coruna  by  means  of  a  couple  of  revolving 
cameras.  1  he  photographs  of  the  corona  taken  by  this  method 
and  presented  tu  the  Association  by  Prof.  Hurckhidter  were  ex- 
hibited on  the  screen. 

Mr.  Crommiliii  remarked  that  Prof.  Burckhalter's  were  the  only 
photo^raptis  in  wliich  he  had  been  able  to  recognize  the  three 
more  brilliant  regions  which  he  had  seen  in  the  lower  corona. 

Mr,  Thorpe  sugf^esled  a  method  for  photographing  the  corona, 
which  in  his  opinion  was  simpler  than  Prot.  Burckbulter'a.  By 
placing  a  vignette  arrangement  iu  front  ot  the  photographic  phite, 
the  oihiT  parts  would  fade  away  gradually,  and  thus  an  even 
illumination  of  the  corona  would  be  obtnuied. 

Mr,  Maunder  read  a  paper  un  **  Photographs  of  the  Partial 
Phase"  by  himself  and  Mrs.  Maunder.  ()ne  grtrat  object  they  had 
ill  view  in  the  recent  eclipse  wan  to  push  a  Jiltlu  further  the  ei- 
perinient  which  they  huti  made  in  India  on  photographing  the 
corona  outside  totality.  Por  this  purpose  forty  piiutugraphs  were 
taken  during  the  partial  phase  with  varying  lubtrumeiits  and 
exposures.  These  experiments  had  been  very  strikingly  supple- 
mented by  the  work  which  Mr.  Nevil  Maskelyne  carrit-d  on  with 
his  cineinatugraph  in  America.  Mr.  Ma^kcl^'iie's  instrument  had 
ail  aperture  of  j{  inch.  The  instrument  was  run  for  about 
5^  minutes^  cummeucing  some  25  seconds  before  totality,  and 
running  fur  nearly  four  minutes  after  totality  was  ended.  The 
last  photograph  showing  the  coroua  was  estimated  at  2™  12*  alter 
the  return  of  sunlight. 

Mr.  IV,  IL  iVaUi/  then  read  his  Heport  on  the  Corona  of  igoo, 
from  photographs  taken  during  the  eclipse  by  Meml)er8  of  tht* 
Association.  The  general  aspect  of  the  curuna,  ss  shown  iu  the 
photugniphs,  was  that  of  a  wind-vane,  being  somewhat  broad  and 
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Bpr^adiug  on  the  west  side,  aod  pointed  on  the  east.  The  corona 
had  thus  a  fish-tail  form  on  the  west,  remarkably  like  its  easfrf^m 
side  durinj;  tlie  eclipse  of  1S98.  The  corona  of  1900  showed  a 
much  nearer  approach  to  the  tvpo  which  bad  been  usually  asso- 
ciaied  with  a  minimum  period  of  sun-spots  than  that  of  1898,  In 
it«  )t;eneral  form  it  most  nearly  resembled  that  of  1889  (January  i ). 
Its  moHt  interesting  feature  appeared  to  be  the  ooeurrence  of  the 
dark  riiys  or  streaks.  Amoug  the  photographs  submitted  for 
nxamination  were  negatives  tiiken  at  euch  distant  aralions  as 
^H  Norlh  Carolitm  and  Algiers,  lie  had  therefore  c^speeially  exa- 
^H  mined  them  for  any  evidence  of  change  in  coror.nl  forms,  A 
^^     careful  outline  had  been  made  from  the  Algiers  photographs,  and 

(another,  quite  iudt'pendenlly,  from  the  American  negativf s ;  but 
they  appearetl  to  afford  no  evidence  of  coronal  change  during  the 
passage  of  the  shadow  from  North  Carolina  and  Algiers. 
The  cinematograph   of  the   eclipse   was   then   shown   on  the 
screen. 
Tl 
e? 
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Ta«  monthly  Meeting  of  this  Society  was  held  on  AVednesday 
evening,  December  19,  at  the  Institution  oF  Civil  Engineers, 
Westminster,  Dt.  C.  Theodore  Williams^  President,  in  tlie  Chair. 

Mr.  //.  MelUrh  r'-ad  a  pnper  on  '*  The  .Seaaonal  Kainftill  of  the 
British  Islefl,"  which  h«  illustrated  with  a  number  of  lantern- 
elides.  He  discussed  the  rainfall  returns  from  210  stations  for 
the  25  years  1S66-90,  and  calculated  the  percentage  of  the  mean 
annual  roinfnll  for  each  season.  In  winter  the  largest  percentages 
of  rainfall  are  i'otind  ns  a  rule  at  the  wet  station*!,  and  the  smallest 
at  the  dry  ones.  Spring  ia  everywhere  the  driest  quarter,  and  the 
percentages  are  very  uniform  over  the  country,  rather  larger  in 
the  east  than  in  the  west.  In  summer  the  highest  percentagen 
are  found  in  the  dry  districts,  and  the  lowest  in  the  wet  ones.  As 
the  spring  is  everywhere  dry,  so  is  the  autumn  everywhere  wet, 
and  there  i^  little  difference  in  the  proportion  of  the  annual  tot^ 
which  fails  in  the  different  districts.  As  regards  the  relation 
between  the  amount  of  rain  which  falls  in  the  wettest  and  driest 
month  at  any  station,  it  seems  to  be  generally  the  cuse  thai  the 
nnge  is  larger  for  wet  stntionsthnn  for  dry  ones.  In  wet  districts 
rmther  more  than  twice  as  much  rain  fulJH  on  the  average  in  the 
wettest  month  as  in  the  driest,  and  in  dry  districts  rather  less 
than  twice 
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Charif/ea  in  the  Stellar  Heavens. 

(Jd(Umlufn.~Sfe  Vol.  X^lll.  p.  454.) 

Towards  the  end  of  the  eighteenth  eentury  Sir  William  Hernchel 
made  a  series  of  oliserviUJoDS  on  the  rcUtive  brightness  of  the 
Btara  given  in  Flaiusletid's  Catalogue,  that  is,  the  stars  visible  tu 
the  naked  eye  in  Knulnnd.  8ome  oi  these  obsi.Tvations  were 
puMiahL-d  in  iour  CJitaluguca  in  the  Philoaophtcal  TraruKictivru  of 
the  Jtoifal  ISocvrltf  for  the  years  1796,  1797,  and  1799,  and  two 
others  were  found  by  Prof.  E.  0.  Pickering  at  (Jollingwood  in  the 
year  18S3,  and  are  now  ia  the  library  of  Jfarrnrt)  CoIJo^'  Ob- 
aervatorVj  U.S^\-  1  have  carefully  sone  through  the  published 
observations  and  eumpared  them  with  modern  estimates  and 
photometric  measures.  As  might  be  expected  from  »*o  grKiL  an 
olwerver,  Herschel's  observations  are  wonderfully  aecurate,  and 
compare  very  favuurably  with  modem  measures.  I  have  fuuud, 
however,  a  nunil.er  of  di^cordluu•e3  which  suggest  variatioa  of 
light.  The  fo1h»wiiig  are  home  of  the  mu6t  remarkable  aud 
intei*eBting  uf  these  discordances. 

Aqaih.  —  llerschcl  rated  1 1  Aquilte  just  perceptible  brighter 
than  to,  but  the  Potddatu  photometric  measures  make  ii  nearly 
one  miignitude  brighter  than  10.  In  one  observation  23  .Aquilj» 
was  rated  by  Ilerstchol  as  e(|ual  to  24.  and  in  another  observation 
as  nearly  half  a  magnitude  the  brighter  of  the  two.  Argelauder 
rated  both  stars  as  6  mag.  lleis  culled  23,  6  5  mag.,  and  34.  6-7 
laag.  The  DurchmysUnnuj  gives  5*0  and  7-0,  and  the  Uruno- 
vxeiria  Aryentina  5-7  and  6*8.  The  photometric  measurea  make 
23  mopH  than  a  magnitude  brighter  than  24.  In  August  1875  1 
estimated  24  as  6J  or  7  mug. ;  twpt.  23,  1879,  alx>ut  6^  mag.,  or 
perhaps  nearer  7  mag.,  at  lea^t  one  magnitude  tes^  than  f^ither  25 
or  27,  only  aliglitly  brig!it**r  than  tho  star  to  the  north  of  it; 
September  18,  1S81,  1  found  '*  34  about  7  mag.  and  equal  to  thtt 
star  north  of  it — nt  least  one  magnitude  less  than  23  or  27"; 
September  19,  1884,  24  slightly  brighter  than  the  star  north 
of  it. 

C'yynu*. — Herschel  rated  36  Cygni  about  0*4  maflr.  brighter 
than  27,  hut  the  photometric  mett*un*s  make  37  sbghtly  the 
brighter  of  the  two.  Argelaoder  and  Heia  o^^ree  with  the 
photometers. 

Peijtuus, — ilerfichel  rat«d  -w  Peg&si  about  0-4  mag.  brighter  thaii 
Fl  27,  but  the  Harvard  measures  make  «■  more  than  a  magnitude 
brighter  thai)  the  other,  t  bas  been  suspected  of  variation,  and 
Argelander  and  Hois  found  37  faint. 

ArUt. — UeT^rhol  rated  20  Arietis  only  just  pen^eptibly  brighter 
than  II,  but  the  Pot»dam  measures  tuako  30  (5*98  mng.)  about 
1^  magnitude  brighter  than  11  1.7*47  mag.).  1 1  U  6  mag.  in 
Harding's  Atlas  (1S32),  and  has  a  7  mag.  star  closely  north  of  it. 
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It  was  r»ted  6  mag.  by  FlamsU'cJ.  Ueracbel  rated  63  ArietLs 
ouly  just  perceptibly  briglitt-r  than  65,  but  the  Potsdam  uieasurt-'H 
rnako  63  ov*:r  on**  raat^nitude  brighter  than  65.  Tlie  Harvard 
mtaaurea  make  63  a  little  the  brighter  of  the  two,  and  the  Oxford 
meaauivs  make  tliem  very  nearly  equal.  On  October  3,  1S99,  1 
fouud  (>^  about  half  a  magnitude  brighter  than  65,  and  about  tho 
eauie  on  October  5,  6,  S,  and  12,  1S99. 

Cttua. — Herschel  rated  10  Ceti  only  just  perceptibly  brighter 
than  n.  The  latter  atar  is  not  in  the  Umnometria  Arfjmiina, 
nor  is  it  given  by  lleitt,  but  10  was  rated  6*2  maj^.  at  Cordobn. 
On  October  3,  1883,  I  estimated  11  aa  7*3  ma;^.,  bo  that  if 
Uerschtjl's  oby«-rvation  was  corrfct,  the  star  Is  probably  variable. 

EricUimm. — The  •»tnr  19  Eridani  was  rattnl  by  Kei-schel  just 
pfrrceptihly  hright^^r  than  12,  but  modem  estimateH  and  ra*ai#ures 
make  indistinctly  brighter  than  19.  The  Cordoba  ob»ervatiun» 
make    12   (y6   ma^.)  nearly   one   magnitude   brighter  than   19 

(4'5  »nag-)- 

B'i<it<s. — The  star*  />  and  e  Bootis  have  both  been  suspected  of 
Tariatioii.  >Ifp-*chel  rated  ?,  in  one  observation,  slii^htly  brighter 
than  t\  a"d  in  two  other  obstT  vat  ions  ho  fouud  f]  the  brii^hter  of 
the  two.  The  photometric  measures  make  c  slightly  brighter 
than  ;J.  Dr.  Gould  elate-t  {A$tronomMie  Nathrichtrn,  1620)  that 
"Mr.  Chaudlvr  is  contideot  that  he  has  seen  h  Boiilia  vary.'* 
Hei*' observations  (1844- 1849)  show  i  from  one  to  four  steps 
brighter  than  /3.  On  March  23,  1884,  I  found  0  one  step  less 
than  ^  ;  September  10.  iS99»  ji  one  step  brighter  than  i,  and 
three  steps  less  than  y  Bootia. 

Ctpiitvs. — Hercche)  rated  28  Cephei  distinctly  brighter  than 
29  (fi),  but  the  photometric  measures  make  p  distinctly  brighter 
than  2t>.  As  the  stars  lie  close  together  there  should  be  no  diffi- 
culty iu  estiiaating  tht'ir  relative  brightness. 

*4wriyrt.^Her5chel  found  26  Auriga)  just  porcoptibly  brighter 
than  22,  but  the  Potsdam  measures  make  26  one  magnitude 
brighter  than  the  other.  The  stars  are  near  each  other  and  should 
be  easily  cortipared.  26  has  been  suspected  of  variable  light,  but 
Herhchul's  obaervatious  point  to  22  as  probably  the  variable. 

Draco. — c  and  \  Draconis  were  rated  equal  by  Ptolemy,  Al-Sufi, 
llrrschel.  Argelandur,  and  Hei^ ;  and  the  photometric  measures 
make  thtMu  nearly  equal.  My  own  observations  (1876-1900) 
•how  ctjn-iiderahle  variation  in  the  relative  brightness  of  the  two 
atars.  On  June  12,  1877,  I  found  A  slightly  brighter  than  1.,  but 
on  Docember  23.  iSyg,  1  eslimatL-d  c  to  be  one  magnitude  brighter 
than  A.  Ouo  of  the  two  stars  seems  to  be  variablt*,  and  the  variable 
is  probably  A«  as  it  is  of  a  reddish  colour,  and  it^  spectrum  is  of  the 
third  type.  With  reference  to  the  star  tj  (i.\)  Dniconls,  il(«rschel 
rt?mark»  in  the  notea  to  his  observations,  "  M.  de  hi  Lande  says 
Win  star  is  not  to  bu  found.  See  Mr.  Bode's  Ast,  Ja/tr-HucJi  for 
'795*  P*  '9^'     ^  observed  this  star  in  a  s\vet:p  of  the  heavens 
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June  and,  1788.  Its  brightnesa  wa«  e«tiniated  September  j  r; 
<795»  September  24, 1 796,  September  30,  1796,  and  Uei-ember  28, 
1798;  §0  ihat  if  M.  de  la  Lande  is  sure  no  cloud  inten*ened  when 
he  looked  for  it,  we  may  snepeot  it  to  be  a  cbangcable  star."  The 
star  was,  liowever,  seen  by  Ptolemy,  Ai-8ufi.  Flam^tet'd,  Arge- 
lander,  and  Ileis,  and  was  measured  at  Oxford  and  Jlanard.  It 
is  now  about  3rd  magnitude^  or  aliglttly  brighter.      J.  E.  Gons. 


The  November  Taurids, 

T  OBTAiXEi)  my  first  view  of  these  meteors  in  187  j  November  6-10, 
when  1  found  ihe  nidiaut  at  64'^  +20",  and  tliey  were  a-^aJn  con 
wpicuously  visihle  in  1876.  It  bei-ame  evidoiit  I  hat  (Iiere  werfr 
two  pretty  rirh  phowere,  one  at  57*^  +9°  and  theolherat  63*^  +22**. 
Tht^y  are  vihiblo  from  August  to  December.  The  former  is  verjr^ 
active  durinfi:  the  first  haJf  of  the  month;  the  hitter  during  the 
last  half,  lu  this  note  it  is  proposed  to  deal  with  the  former 
shower. 

These  November  Taurida  are  often  very  brilliant,  and  are 
occasionally  st'en  as  detonating  fireballs  of  the  lorgest  type. 

This  vear,  while  watt^-hiiig  for  Orionids,  October  23,  26,  and  27, 
I  recorded  about  sii  meteors  from  the  radiant  at  57"^  +9°*  and  in 
November,  at  the  Ijeonid  epoeh,  there  were  some  beautiful 
meteors  from  a  radiant  at  58*^  +io^  This  particular  shower  is 
UBunlly  the  richest  display  of  slow-moving  meteors  seen  near  the 
period  of  the  Ltonid  display.  Jn  ordinary  u^ars  the  month  of 
Noveml)er  certainly  furnishes  more  Taurids  than  Leonids,  for  I 
found,  on  consulting  my  records  L)etween  1S76  and  igoo,  that 
there  were  177  Taurids,  83  Perseids,  and  1 18  Leonids  registered  in 
the  month  named. 

In  the  follnwing  list  I  give  some  of  the  brighter  Taurids  re- 
corded here  from  a  radiant  at  about  58°  +  lo**  in  different  years. 
The  position  is  a  diffuse  one,  extending  over  an  area  of  some  to 
degrees,  but  errors  of  observation  are  partly  responsible  for  this 
diffusion.  Some  of  the  meteors  were  observed  casually,  and  there- 
fore recorded  not  very  accurately.  Sevenil  of  the  trarUs  which, 
uu  being  carried  backwards,  cut  through  the  Hyades,  ought 
probably  to  run  just  below  that  group.  When  the  eye  has  to 
roughly  estimate  the  backward  liuu  of  flight  without  any  guide,  a 
meteor  directod  from  the  region  of  a  tttxr  or  stnr-croup  will  be 
mnrlietl  down  as  having  that  precise  direction,  iu  the  ahsenoe  of 
a  straight  wand  to  project  upon  the  track,  it  is  impusHible  to  tU 
Ihti  ponitiiins  correctly,  especially  when  the  ohj^-ct  is  fur  from  itn 
mditint.  The  apparent  ddTuaion  of  the  radiant  may  be  due  to 
ihe  existence  of  n  nhower  at  about  58°  +i6^  which  seema 
BUpported  by  a  number  of  obsenations. 
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>« 

319     +30 

i    +19 

»84 

+  10 

t" 

lUthoriiiow.T. 

b 

8  ... 

8 

53 

346 

+  17 

tkiOC. 

Slow. 

■ 

tl74 

10  ... 

8 

38 

1 

»J4     +48 

'S3 

+46 

^ 

1B79 

11  ... 

II 

18 

1 

38*  +.7 

»7i 

+  31 

V.  slo-r,  T. 

1900 

ti  ... 

10 

»7 

1 

58     +19 

58 

+  22 

V.  T.  Blow. 

ta 

13  ... 

tr 

40 

=-$ 

II     +51J 

318 

+  5+ 

BnUier    blow, 
y.aiow,  T. 

■ 

<»79 

14  ... 

11 

2 

1 

189     +82 

»I7 

+68 

SlowiflU. 

■ 

1900 

ii«5 

t4  ... 

tx 

4S 

>V 

3'     +61 

29a 

+  64 

Slow.yellow.T. 

■ 

15  ... 

'♦ 

t8 

V 

197     +62 

212 

+47 

Slow. 

1 

■8S0 

%s  ... 

6 

4a 

3«9    +58 

a89 

+5i4 

IQ 

Slowuh,  aT. 

B.,  bright;  T.,  timin  ;  V.,  wry. 

The  shower  i*  a  most  important  one,  and  its  meteors  brigjlit  and 
attractive.  They  move  tuluwly  and  often  have  very  long  Hights, 
daring  which  tlia  nuclei  cnst  off  trains  of  yellow  sparks.  In  the 
MU'ly  part  of  the  evening,  when  the  radiant  is  low,  the  paths  Koine- 
iunoB  extend  over  40°  or  50°  or  mopo.  For  several  rra'^ona  tlio 
ahower  19  one  mcritiDj;  the  clo.se  observation  of  future  observers, 
for,  apart  from  the  Leonids  and  Androniedids,  it  is  prolKibly  the 
Btrongest  display  prt'sented  to  us  in  the  evenings  of  November, 
while  it  often  furnishes  brilliant  meteors  and  oocnsionally  fireballs 
of  the  largest  cUum.  Its  radiant-point,  like  that  of  tl]>*  Andro- 
medids  really  seems  very  dilTiise  and  needs  retletermination.  The 
long  duration  of  the  tihowur,  through  mcst  of  the  Buinmor  and 
autumn,  ia  another  interealing  feature  in  counection  with  it. 

TOL.  xxir.  t 
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My  various  deU>rmiualiouB  of  the  radiant  &re  as  uoder: — 

fl.         9, 

1900  July  23 54  +  9*  S.  8.  P. 

1877  Sept.  4-16 59  +  9  smeteoni. 

1879      T.     14-21    54  +»«>  6 

1898  „    17 57  +  ;•  s.  s.p. 

1900  Oft.  23-27    ....      57   +   9  6  meteors. 

1886  Nov.  2-3   55   +   9  '7     » 

1899  „     10 55  +   5*  S.S.P. 

1900  „     13 58  +   7  S.S.P. 

1900      „     13-14   ■•'•      5S  +10  6 meteors. 

*  Radiant  derivMl  front  a  doubly-ub«erv«d  sliooting-ftar. 

Babopiton.  Briitol.  W.  F.  DlNWlNO. 
1900,  Noreinber. 


The  Origin  of  TcrreMrial  Magnetism  *. 

Dk.  Schmidt  has  just  completed  an  important  harmomc  analjai* 
of  the  permanent  maj*netic  lield  of  the  Earth.  His  researches  are, 
in  a  sense,  an  amplifi<alion  of  the  preat  work  of  Gauss,  Theoru 
ghtirah  dv  ma'jnetitfwf  ttrrfstre.  Whether  Gaups  had  propounded 
any  ihrori/  whaU-ver  hna  l>een  considered  doubtful  by  some,  so  that 
the  quej^tioii  "  Whatuas  the  opiuion  of  Gauss  upon  this  suhject"  ? 
may  be  judged  to  be  not  without  inttrest.  As  for  me,  I  should 
be  tempted  to  reply,  as  Heiz  did  in  hia  lK>ok  upon  electric  waves, 
when  some  one  asked  him  '*  What  is  Maxwell  3  electro-magnetic 
theory  of  li^ht "  ?  lie  replied,  "  Maxwell's  theory  is  contuined  in 
the  equations  by  which  he  defines  the  magnetic  field."  1  would 
say  in  the  same  wa/,  *'  GaussV  theory  is  coutaint^d  iu  hi«  equationN^ 
consisting  of  spherical  harmonic  terras  to  defint^  the  permanent 
magnetic  tifld  of  the  Earth."  But  vhat  results  from  theso 
equations?  They  comprise  the  following  theoretic  statements 
the  permanent  magnetic  fit*ld  of  the  Enrih,  in  its  entirety,  results 
from  causes  residing  in  the  terrestrial  crust,  causes  of  a  cliara<'Ier 
wbicL  may  Lk*  expressed  by  a  poU^ntial ;  o{  such  a  kind  that' 
knowing  the  value  of  this  potentinl.all  the  compnuents  are  known, 
one  in  the  uorih  and  south  direction,  another  in  an  mstMard 
direction  along  a  parallel  of  latitude,  and  the  third  in  a  wrtical 
ilirtfctiun  can  be  easily  calculated.  Also  if  those  theurutical 
rquations  >s  hen  applied  to  the  actual  observations  of  lerreaitr 
magnetic  force  aro  verified  with  accuracy  ^Tihiii  the  limits  o 
error  of  observation,  then  the  assnniptions  underlying  the  equa 
lions  are  proved.     It  is  this  that  Gauss  has  done,  and  iu  that,  ar. 

•  [Tniuilfttion  of  an  srticle  in  Ctd  et  Tmt  tor  19CO,  Dec.  j6,  by  Prof., 
Banor,  uf  il'e  V  H  n*odptic  SrTTJee.  It  %et-ni>>  appropriat*'  to  jiuMlah  this  ia 
coDa«.-4)0ii  wiitj  FaUier  Sidgrearctft  paper  r««d  at  tfa«  K. A  S  Ui-ciiiiff  rvpurtnil. 
OB  p.  39.— Kva.] 
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1  sny.  the  Uieory  consisU.  Tbe  equationtt  thus  represent  a 
definite  physical  I'act. 

Dr.  Schmidt,  ronmrking  ihat  obsf nations  have  consideraljly 
multiplied  aiitco  the  time  of  GauhSf  hat)  docidod  to  submit  the 
hypothesis  of  Gauss  tu  a  new  trial.  Tu  this  und  his  analyein 
liopsi  not  assume  tbe  e.\isieii(-e  of  an  interior  potential  functiou 

verniug  the  entire  magnetic  force ;  but  be  adjusts  sejtarrttely 
each  of  the  three  rectansular  components,  and  obtaijia  thus  thrct? 
expressions  in  place  of  one  that  (lausM  has  given,  lie  carries 
these  expressions  as  far  as  terms  of  tbe  sixth  order,  whilst  Gauss 
•topped  at  the  fourth.  The  agreement  or  disagreement  between 
the  co»-flicients  of  the  terms  in  the  three  separate  expressions 
ou^ht  to  \trrify  tbe  hypothesis  of  Gauss,  and  f^chmidt  arrives  at 
tbe  i'ollowing  conclusione: — - 

Tbe  magnetic  force  of  the  Earth  consists  of  three  parts  : 

K  2%«  tfrt-aUst  jjari  uiust  be  attributed  to  causes  situated  in  tbe 
terrestrial  crust :  this  has  a  potential, 

2.  The  9jnalUst  pctri,  about  ont-fortifth  of  ih*  tuiirt  force ^  is  due  !o 
Cftuses  exterior  to  the  crust,  and  also  possesses  a  potentiiil. 

3.  Ajyort,a  Utile  (frtater  than  llu  jiretxitiufj,  cannot  bt*  represented 
by  a  potential,  atid  con^equently  indicates  the  existence  uf  vertical 
terrestrial  electric  cinTents.  Tbe  currents  at  the  surfjice  of  the 
Earth  amount  in  the  mean  to  a  sixth  of  an  arcprre  per  square 
millimetre. 

]  remark  in  passing  that  Dr.  Schmidt  ap|>enr8  a  littb*  incredntona 
M  to  the  existence  of  the  third  part,  and  wuuKl  he  ready  tu  admit 
t  this  conclusion  is  the  n!sult  of  errors  of  obe<ervation.  1  wish 
y  to  state  that  on  the  whole  liauss's  theory  has  received  com- 
plete Terifioatiou. 

Dr.  Schmidt,  indefati^i^ahle  in  his  researches,  baa  rccentlv  pub- 
lished another  work  upon  *•  Tbe  Cause  of  Mngnelic  Storms." 

Wlien  we  compare  the  photographic  cunes  obtained  at  different 
magnetic  observatories,  curves  which  show  the  variation  of  mag- 
netic declination  or  that  of  horixoutal  force  during  a  magnetic 
storm,  the  eye  is  struck   by  the  manifest  accordnnt'e  at  similar 

intfl.      Careful   examination    of   these   curves   shows  that   the 

lordance  consists  principally  in  the  number  and  |«>biti(>n  of 
waves  or  summits  which  compose  the  ourvews,  whilst  the  hei^jhts 
of  the  summits  and  depths  of  corresponding  depressions  show 
^reat  differencefi  :  at  one  time  the  summit  of  a  curve  appear!^ 
flattened  by  con»pnri!*on  with  the  other,  m*  that  tbe  maximum  of 
one  correc|>onda  to  the  minimum  of  tbe  olln^r.  The  more  the 
htationci  are  ceimrated  from  one  ftuoclier  the  more  frequent 
And  more  marked  will  be  the  differences  between  the  curves  ; 
at  ftiations  very  far  apart  the  curves  have  very  few  points 
of  re-seuiblsnce.  One  peculiar  chnracteristic  of  these  fluctii- 
ms   of    terrestrial   magnetism    is    the  continual   change  which 

inadea  them.  A  pertect  rusembhtnce  is  followed  in  a  few 
Tninutes  bv  a  complete  dissimilaritv,  a  marked  rise  in  one  curve 
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i'orre8|X)nd9  lo  an  iiidinnlion  scarcely  ewnsiMt;  in  another.  Thi» 
well-known  peeuliarily  of  mn^elii;  storms  inalcB  it  evident, 
wiliiout  doubt,  thnt  local  influences  are  tbe  principfti  cause  of  the 
phenomena ;  rapid  changes  in  the  force  and  in  the  extent  make 
their  existence  evident,  Krst  here,  then  there,  and  whilst  the  eflfect 
may  he  producrd  at  one  time  over  a  large  region  the  maxirauni 
passes  rapidly  from  one  ]>oint  to  another. 

Dr.  Sclimidt  has  made  a  mathematical  analysis  of  several 
Jimgnetic  storms,  and  in  parlioutur  of  that  of  Feb.  28,  1896,  the 
progress  of  which  was  followed  for  an  hour,  from  6  lo  7  o'clock, 
Greenwich  time,  at  fifteen  ohsen-atories.  His  researches  clearly 
show  tliat  the  directions  of  disturhance  converce  sometimes  to  a 
pointf  at  other  times  radiate  from  a  point,  and  diirini;  moments  of 
mn^ietic  calm  (relatively  speaking)  the  lines  of  force  at  different 
■statiofia  were  nearly  parallel  one  to  another,  as  if  they  all  indicated 
A  centre  of  force  far  away.  At  one  lime  the  points  of  con- 
vergence move,  generally  with  a  velocity  of  ahoat  a  kilometre  a 
second,  and  then  at  another  time  they  arc  nearly  stationary. 
Taking  account  of  the  fact  that  the  course  of  diurnal  variation  of 
lerrpfltrial  ni.ignetiani  ought  to  be,  judging  from  the  circuniatancei, 
attributed  to  elertric  eurrenta  in  the  upper  regions  of  the  atmo- 
sphere. Dr.  Schmidt  thinks  that  the  immediate  cause  of  magnetic 
6tA>rn)s  ought  lo  be  found  in  electric  whirls,  which  Re[»arate  in  the 
atmosphere  of  the  genonil  mngnetic  field,  bo  that  they  make 
eydones  and  «nti-cvclone8  well  known  to  meteorologists.  Taking 
also  into  consideration  tbe  vertical  component  disturbances,  and 
applying  the  law  of  Ampere  To  the  system  of  currents  rr»vealed  by 
the  disturbing  causes,  it  follows  that,  for  the  most  part,  the  causes 
w  hich  produce  our  magnetic  storms  are  exterior  to  the  surface  of 
the  Earth.  L.  A.  Baueb. 


Researches  on 'the  Diameter  of  Venus  *. 

Di'KiNn  tlie  past  two  hundred  years  the  diameter  of  Venus  haa 
been  determined  by  more  than  tlt'tv  separate  invcstii;ator8,  and  in 
the  course  of  the  present  century  has  been  carefully  studied  by  tbo 
(jovernmcnt  parties  in  the  tnuiaits  of  1S74  and  1S82,  as  well  as 
by  numerou?  individual  observers  equipped  with  heliometers,  filar 
and  duuble-iinnge  micromt"t»*r»,  and  other  apparatus  of  special 
design  ;  yet«  in  spite  of  all  the  labuur  which  has  been  t)e3towed 
upon  the  suhjf>ct,  it  appears  that  tbt*re  is  still  no  ataiidard  value  in 
general  use  among  astronomers. 

The  men<iur(*ment  of  the  diameter  of  Venus  presents  anOQg' 
otlier*  the  following  it^-cuJiar  difntulties:^ 

I.  The  enormous  cLansre  in  the  g»*orentric  di:stano*;  of  thoplanrt. 
renders  llie  appiarent  diameter  extremely  variable.     And  unfvr* 

•  From  UirfrwK'WMrlr  *Vaf AffrA'm,  367*. 
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lunat^lj  the  phnse  in  so  arrunged  as  to  ^ive  merely  a  thin  crescent 
when  the  body  is  nearest  the  Eartli,  and  wlien  the  disc  is  more 
rounded  out  tkixd  diminished  in  ungulur  diameter,  the  distaoce  in 
BO  much  increased  that  errors  eulering  into  the  measures  affect 
the  reduced  diameter  j^reatly. 

2.  The  line-like  horns  of  the  very  thin  crescent  which  the  en- 
lnrpje<l  disk  presents  when  near  inferior  conjunction  are  so  delicate 
that  small  atmospheric  irregulaaitiea  set  them  in  violent  motion, 
and  it  is  difllicult  to  locate  ttitMniuifscetit  positions  with  the  mirro- 
ineter  wire.  Even  greater  difficidty  is  experienced  in  forming 
accurate  contacts  uf  the  images  produced  by  the  beliometer  and 
double-image  micrometer. 

3.  When  the  crescent  is  enlarged  the  horns  are  broadened  and 
mure  steady,  hut  the  apparent  diurneter  is  lo^ss,  and  an  error  in  the 
setting  enters  with  enIia*Bred  effect  into  the  tinul  result. 

4.  When  the  planet  approaches  superior  uonjunction.  and  the 
disc  is  nearly  round,  these  diiliculties  diminish,  but  the  diameter 
itt  then  so  small  tliat  the  advantage  sought  is  more  than  lost, 
through  the  enhirgement  of  errors  of  observation,  in  the  final 
re*ult.  Proclicnlly  these  difficulties  are  augmented  by  the  cir- 
cumstanee  that  the  planet  is  then  n^iir  the  Sun,  and  must  neces- 
sarily be  observed  at  a  time  of  day  w  hen  the  uir  is  much  disturbed 
by  the  heal. 

5.  During  the  transits  a(.'roBa  the  Sun's  disc,  the  image  is  both 
lHri»e  and  round,  but  its  diameter  is  vitiated  by  unknown  causes, 
like  irradiation,  a  halo  due  to  the  planet's  ntmosphere,  the  black 
drop,  *tc.,  which,  however,  have  been  (■nivluUy  investigated. 

6.  Venus  is  always  extremely  brijjht,  ami  its  light  verj'  uUite^, 
which  renders  the  irradiation  large  and  tlie  secondary  spectrum 
troublesome. 

Th«  fullowing  table  gives  a  brief  summary  of  the  principal 
investigations  relative  io  the  diameter  of  Venus  : — 


Auihorjlj.* 

Source. 

KpMh. 

Piam. 

Remarks. 

Mm 

Hotiimii,  y.  M.  462. 

x6aoi 

»7'» 

From   obaerviiHona    near 

mT 

1     superior  conjunction. 

IPbrneW  

B.  A.  .1.  .80-,  165-6. 

4640 

17609  1  Oalc-ulutcd  br  Wtirm  ;    2 

doy»,l)7  micrometer. 

UHir 



170c 

I7'6jo 

By  inicromoter,  1  day, 
near  iuf.  ooiij. 

fihofl     



1761 

17065 

By  roicroiiicter,  4  days, 
near  inf.  conj. 

Z«Uiuhi        .  . 

llouxALU,  V.  M.  463. 

i?6t 

167 

Mwaared  during  tnuust 
of  1761. 

-.'.rM^.r 

B.  A.  J.  1807,  166-7. 

1789-94 

16-835 

7  dayi,  uiiororaeter. 

!|.-i-.,-;i..i 

J791 

18790 

1  da\,  mi'Tomcler. 

adinw-ter 

Phil.  Tnitit.  1791,317. 

179* 

167 

Uicroiuetor  meaauna  on 
♦  day*. 
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Authoritj. 


Wunn 

Wurm 

Araeo 
£nck« 


Ferrer    

Beer&  Madler.. 
ChallJs  


Challig 
Airy  .. 


La8»eU  .... 
Hartnop  . 
IlartDup    . 

Thompson 
Thompson 

Wicbraaun 

Peirce    

{  Main 

:  GillisB    .... 


Seocbi    . 
Schmidt 


E.  J.  Stoue 


Powallj 
Vo^l  . 
Kaisor    . 


'  Phimmer  

I  Auwers 

Tennant    

Downing  


Hnrtwig    

Thaokeraj 


Souioe. 


B.  A.  J.  1807,  167. 

»»         »»        II 

(EuTres,  xi.  1859. 
Entf.  d.  Sonne,  129. 

Mem.  B.  A.  S.  r.  281. 

A.  N.  325. 

Houzean,  T.  M.  463. 


It       tt 


Mem.Obs.  Faria,  1861, 
Leiden  Ann.  iii.  222. 


A.  N.  749- 

A.  J.  50. 

Mem.  R.  A.  S.  xxt.  46, 

U.S.N.Exp.toChUi,iii 

A.  K.  1089. 
A.  N.  1543. 

M.  N,  XXT.  59. 


A.N.  1841. 

Bolhk.  BeoV  ii.  1873. 

Leiden  Ann.  iii.  221. 


M.N. xxxiii.  561. 
Tenue  Diirchg.  1874. 
M.  N.  xxXT.  347. 

M.  N.  xxxTJi.  399. 

Publ.  d.  AG.  IT.  10. 
M.N.ilTi.  336. 


Epoch. 

Diam. 

1804 

16-954 

1804 

16-8J0 

1815 

1822 

16-9 
16-611 

1833 

16-676 

1837 

»7»34 

1839 

17*5' 

1841 

1845 

17*57 
16-566 

1849 
1849 
1849 

I7«5 
17-92 
17-13 

1849 
.849 

17-77 
17-58 

1851 

ir3»5 

1852 

17-092 

1855 

»7-55 

1856 

16-70 

1857 
1865 

16*42 
17-18 

1865 

•16-944 

1871 
1871 
1872 

16-918 
16-867 
17-516 

1873 

17*3*1 

1874 

16-957 

1875 

16903 

1877 

16738 

1879 
1886 

17-666 
17-010 

Kemarks. 


22  seta  of  micr.  measures 

during  transit  of  1761. 
8   seta  of  micr.  measures 

during  transit  of  1769, 
Double-image  micrometer. 
From     the    transit    of 

1761. 
By  duration  of  transit  of 

1769,  at  1 5  stations. 
Obe.  on  66  days ;  corrected 

for  TariouB  errora. 
2  sets  of  measures,  doubl»- 

imase  micrometer. 
Double-image  micrometer. 
Micrometer  measures, 

I)=(8"-283:A)-fo"-6o. 
By  beliometer,  2  days. 
Filar  micrometer,  4  dajrs. 
Double-image  micrometer, 

4  days. 
1  day.  filar  micrometer. 
I  day,  double-image  mi* 

cn>meter. 
By    Konigsb.   heliometer, 

II  days. 
Wash,   mural  drole  oIm. 

1845-6,  3odayi. 
20  series  of  microm.  mea- 
sures, 1840-52. 
Micrometer  measarea,  di»- 

cussed  by  Gk)uld. 
I  day,  at  inferior  obi\j. 
39  days,  micr.  meaa.  corr. 

for  irradiation,  o"-i5. 
Mural  Circle  and  Merid. 

obs. at  Greenwich,  1839- 

62.     589  obs.    - 
Transits  of  1761  and  1769. 
8  days,  by  micrometer. 
34day8,  in  1862  and  1865. 

Double-image  micr.  of 

Airy. 
26  days,  Durham  Obaerra- 

tory,  irradiation  o"'«73. 
Discussion  of  ohserratioiia 

at  Luxor,  Ac. 
Double-image  micr.  me«- 

during      transit,     1 874. 

6-inch  teleeoope. 
From  Wash,  tranait-oircle 

obs.     1866-72.         Well 

discussed. 
By  Breslau  heliometer. 
From     Greeowicfa     oba. 

1873-84. 


1901] 
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Antboh^. 

Sourw. 

Epoob. 

Diam. 

Beamfb. 

Aawen 

A.  N.  3068. 

A.  N.  ]%H. 

A.  N.  3104. 

Pop.  A»troji.  1897-*. 

A,  N.  S676. 

1891 

1894 

1893  f 
1895 

1900 

i6-8oi 

i6-8ao 

17-711 

±0-047 

•7J97 

16-800 

Mosn  of  rcsnhs  for  1874 

and  itl8z,  hj  holiometer; 

diameter  of'aolid  planeL 
A  eorreciiun  itiabcjteteBds 

to  lliis  tinnl  ralue. 
34  ob«.  wiih  Gdlt,  helio- 

tneter. 
14  diijs  near  superior  oonj., 

whe»  ob§.  D  varied  from 

14"  to  as". 
32  days,  i6-iocli  Wulung- 

lon  refrsetur. 

Aiiiran .    . 

Ainbronn 

BMunl    

^    

The  \n\wQ  i6"'82o  for  thp  diameter  of  Venus,  deduced  by 
Dr.  Auuers  in  1894  from  the  trnnsiU  of  1874  and  1882,  ia 
specially  worthy  of  attention.  Besides  resting  upon  a  most 
rigorous  antl  exhaustive  diwruftsion  of  all  available  material,  it  has 
the  advantnee  of  resulting  from  observations  taken  when  Venus 
hod  a  diameter  of  63"*5.  Under  the&e  circumstanee.«,  errors  in 
the  observed  diameters  affect  the  value  at  the  mean  distance  i>y 
only  about  one  fourth  of  their  orii^iual  amount.  Thoutrh  the 
eliminntion  of  siuh  influenoea  as  the  irradiation  in  ditHoult  and 
attend'd  with  some  uncertainty,  it  hartlly  seems  possible  that  hi» 
*alu«  of  the  diameter  can  depart  from  the  truth  to  any  gnyit 
eit«nt. 

In  examining  the  Table  one  cannot  fail  to  be  impressed  with 
the  larj^e  values  given  by  sevenil  recent  deterrainationa  with  the 
heliometer.  This*  is  the  more  sinj^ular,  since  in  the  case  of  other 
ulanetn  like  Jupiter  and  Saturn  the  diameters  found  with  this  same 
instrument  have  u-^uatly  come  out  abnormally  small. 

la  it  possible  that  the  crescent-like  Hgure  of  Venus  in  an 
instrument  whose  images  depend  on  half  l«mat!s  is  the  source  of 
this  anomaly?  Or  i»  it  due  to  the  unsteadiness  of  the  horns 
blurred  by  atmosphmc  im'gularities  into  a  violent  quiver,  which 
prevents  strict  langency,  and  thus  makes  the  ineaMired  diameter 
too  large  by  an  amount  depending  on  the  blurring,  which  is  itself 
a  function  of  the  thickness  of  the  crescent  as  well  as  of  the 
seeing? 

In  adjusting  their  observational  some  previous  investigators 
Imve  formed  e£]tmlions  of  condition,  arnmged  in  such  a  way  as  to 
produce  a  t^^-rm  depeitdiog  on  an  trradiaiion  which  varies  with  the 
phase  of  the  planet,  liaving  followed  V'enu'^  attentively  from 
anperior  to  inferior  conjunction,  the  writer  finds  it  difficult  to 
believe  that  this  procedure  is  well  founded.  The  briuhtness  at 
the  horns  appenrs  always  sensibly  the  same  from  east  to  west 
riongation.  And  the  cau^ies  which  produce  the  cliief  errors  are 
evidently  those  connected  with  the  ap[>eanince  of  the  horns  of  the 
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orescent  when  disturbed  by  the  irreguJarities  of  the  terrestrial 
atmo^pbere.  T.  J.  J.  Sbb. 

fWf!  hjiT»  ft  letter  from  Mr.  hynn  on  the  diameter  of  Vmus  in  which  he 
MVfi:— '^Cornineneing  witii  1S96.  ibe  mean  rnhie  i6"'8o  lias  been  vl*vX  in  tha 
Nautical  Almanac.  viW\ch  "frMAt-Ayxc^  by  Prof.  Auwern  in  1K91.  It  appoon 
to  bftr(«  been  ovcrlook»*ti  that  in  1894.  Prof.  Auwers  publibht-d  a  correction  of 
this  raluo,  giriug  as  hia  final  result  i6"-82." — Eub] 
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CORRESPONDENCE. 

7'o  Ou  Editors  of  *  T)u  Ohaervatory,* 
Periodical  Comets  due  in  1901. 

The  first  predicted  appearance  of  Encke's  Comet  took  plae^ 
in  1S22,  at  which  return  it  was  uiily  Keen  in  New  South  Walee. 
And  it  is  interesting  to  remember  that  that  was  Iho  second  CMe 
of  the  observed  return  of  a  coiuet  accorJing  to  prediction,  63  j  yeftra 
after  the  pe-discovery  of  H  alley's  Comet  at  Christmas  in  the  year 
1758.  The  third  case  was  the  return  of  Biela'a  Comet  in  183*. 
That  body  was  not  st«en  at  the  return  iu  1839,  when  it  was  ua- 
favourably  placed  for  observation;  at  its  return  in  1845-6  its 
famous  duplication  had  taken  place,  and  both  portions  returned 
10  1H52,  but  since  that  date  the  comet  has  not  been  seen  at  all,  at^ 
any  nile  ns  a  comet,  and  this  is  not  the  place  to  dwell  upon  it» 
connexion  with  the  Andromedes  or  Bielid  uiete<)r». 

£ncke*s  Comet  has  been  observed  at  every  return  since  1818, 
when  that  ^eat  astronomer  made  a  complete  determination  of  it4^H 
path,  which  enabled  him  to  show,  on   the  occasions  of  several^^ 
subsequent  apinanincej',  that  its  period  of  revolution  was  regu- ^ 
Inrly  diminishing  by  about  2J  hours  at  each  return  10  pi'.rihelion. 
Thiii  efi'eet  he  attributed  to  the  retarding  actiou  of  a  resisting 
medium  in  ypace.     This  explanation  for  many  years  appeared  to 
be  tiatifctfnctory,  tliou^ih  no  such  effect  could  be  aubs^tautiated  in 
the  motion  ot  any  other  comet.     But  some  time  after  Eueke"* 
death  the  diminution  in  the  length  of  the  period  was  reduced  by 
oue  haJf,  which  is  fatal  to  his  theory  witli  regard  to  its  cause. 
Additional  iuteroat  is  thus  imparted  to  future  discussion  of  th«t 
motions  of  this  retnorkable  body,  which  is  now  regarded  as  an  old 
and  couistaDt  friend,  and  occaaionally  deigns  to  become  just  vi»ible 
without  the  aid  of  a  teloficope.     The  last  return  to  periheHon  tot 
place  on  Her  Majesty's  birthday  in  1S9S — the  siime  <iay  on  whici 
jt  olao  occurred  at  the  firet  predicted  ivturn  in  1S22,  when  it  wi 
sighti-d  by  Kumk^r  at  IWaniattu  nine  days  afterwards,  on  June 
It  follo^^s  that   another  {ferihelioD  pas>Bge  wdl  be  due  in  the" 
roiddlo  of  September  if,oi. 

Another  comet   which  call*'  for  mention   here  seems  to  hai 
imssed  tlirougb  a  somewhat  chetju^red   hi»tur^'.      Discorvred 
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Brorsen  in  1S46,  it  was  afterwarda  observeU  at  several  relurns, 
not  all  consecutive,  the  last  of  which  was  early  in  the  year  1879. 
Its  aub^equt^nt  non*appearunL*e  is  [trubably  due  to  somo  cataatrupbe 
not  yet  fally  explained.  The  period  being  about  5;J  yeaxs»  four  of 
these  have  nejirly  elapsed  since  ttie  last  appearance,  and  Herr 
lierberich  ha:*  publialied  an  ephemeris  in  Ast.  Sack,  No.  3670, 
avN'ording  to  which  it  should  return  to  perihelion  about  the  i8lb 
o(  January,  and  make  its  nearest  approach  to  the  £)artU  a  few 
days  before  that  (the  apparent  place  being  in  the  con^tellatiou 
Capricorn ua)^  it  is  impussdble,  however,  to  feel  ho[)elul  that  it 
will  be  Keen.  Some  remarkable  connexion  has  been  suggested 
between  thi3  comet  and  one  which  wa.s  discovered  by  Mr.  Denning 
at  J5ri9tol  on  the  26th  of  March,  1S94,  and  a  good  deal  of  dis- 
cussion took  place  on  the  subject  in  the  follo\\iiig  year.  That 
comet  was  caleuluted  to  have  a  period  of  about  ^k  years,  which 
would  bring  it  into  perihelion  again  in  the  late  summer  or  early 
autunm  of  1901.  Hut  Mr.  Denning  himself  pointed  out  iu  a 
letter  to  the  OhseriaUtnj^  vol.  iviii.  p.  199  (May  1S95),  tliiifr,  even 
if  it  does  return  at  tliat  lime,  it  is  exceedingly  unlikely  to  l«come 
visible  on  account  of  its  position,  it  appears,  then,  tliat  Encke's 
is  the  only  periodical  comet  we  can  n.'ally  look  forward  fo  seeing 
next  year.  Yours  faithfully, 

Bla^wtb.  1900.  Dec.  ii.  W.  T.'LtSn. 


JV.  Iferschei  and  A.  Wilson. 

QKfTLEMKK, — 

In  n)y  article  in  your  Dereniber  number,  *M")ne  llnndn^d 
Years  ago,"  1  remarked  that  though  Herschel  would  probably  have 
accepted  Wilson's  theory  of  the  solar  spots,  1  couhi  not  find  that 
be  hftd  ailnally  alluded  to  it.  Prof,  Holden,  in  his  biography  *iSir 
William  Herschel,*  states  (p.  146)  that  he  does  so  in  his  paper  on 
the  **  Nature  and  CoMRtruclion  of  the  Sun  and  Fixed  Mlars,"  pub- 
lifthed  in  the  Phifuso^fhiial  Tnintitcti'vns  for  1795.  I  can  Hntl  no 
in<*ntion  of  Wilson's  name  in  that  paper  (Prof,  iiulden's  quotations 
seem  rather  free).  But  I  do  find  that  1  had  oterlooKed  a  reference 
to  him  in  the. paper  from  which  1  (ju«ited,  in  yViiV.  Tratu,  for  iSoi. 
It  is  in  a  footnote  on  p.  270,  which  runatlnis: — "For  a  geometrical 
proof  of  the  depression  of  ihe  nucleus  of  a  "jwt.  as  an  opening  was 
lormerly  called  [Herschel  does  not  seem  to  doubt  that  his  proposed 
alteration  of  tlie  dcNignnlion  would  be  accepted],  see  n  most  valu- 
able paper  of  Observations  on  the  SoUr  Sjioti,  by  the  Lite  Alexander 
Wilson,  M.D.,  Professor  of  Practical  Astronimiy  in  the  University 
of  Glasgow,  PhiL  Tnins.  vol.  Ixiv.  ptrt  1."  Wilson  had  died  in 
1786,  having  resigned  his  profeesontbip  two  years  before,  at  the 
age  of  seventy.  Yours  faithfully, 

BlwUioath.  I.JO0,  Dr^  .1.  W.  T.  LySS. 


Correspondence. — Publications.  [No.  30l 

Rally's  Beads  and  the  Moon's  Limb, 

On  p.  431  oi  the  current  number  of  the  OhacrvaUmf  1  find 
lUTself  reported  as  having  laul  that  **  It  8ef.*ni8  to  me  thnt  the  edf^ 
of  the  Moon  cannot  be  as  ihe  wlge  of  a  circle,"  wbicli  reads 
curiously  like  nonsense.  What  I  really  did  say.  fl//ro/><w  of  the 
formatiou  of  Baily*s  hemltt,  wa!»  thut  the  limb  of  the  Moon  could 
not  be  like  the  edge  of  a  circular  snw — ineanine:,  of  connte,  that  it 
could  not  be  Stirrate*!  do  perfectly  Bymmelrically  as  to  exhibit  a 
ncriea  of  beads  of  light  of  (he  Aaiiie  size  and  shape  wken  the  Moon 
wiis  just  superposed  on  the  Sun. 

While  on  ilie  subject  of  errata,  perhaps  1  may  point  out  that  on 
p.  29  of  the  Cofnp^tnion  to  thft  Obiter v(itj)rif  fur  1901,  the  phoae 
interval  of  Alcot  is  given  as  2  hours,  20  minute!",  49  seconds,  w  beo, 
very  obviously  indeed,  2  day«,  20  boun*,  and  49  minutes  is 
intended.  I  am, 

Koi«t  Lodge.  Mar«Beia,  Fuithfollv  youta. 

Uckfipld,  1900,  Dec.  18.  AVlLLIAU   NOBLV. 

[We  ofFi-r  our  tlanks  to  Capt.  Noble  for  his  corrections,  and 
express  r<-gret  that  the  report  should  have  been  id  euch  cuntni- 
diction  to  his  meaning. — Kns.] 

"Green  and  Welsh/'  1852. 

Gentlemex, — 

I  have  been  axked  if  I  can  throw  any  light  upon  the  ctr- 
rumstances  att^^nding  (ireea  and  Welsh's  balloon  ascent  in  1853, 
alluded  to  by  the  Rev.  Mr.  Bacon. 

Welsh's  statrtment  (Phil.  Tratin.  1853,  pp.  .^19-320)  is  very 
pn?ciMc.  In  Ihe  account  of  his  fourth  uxcent  on  1852  November  10 
Mr.  Wt'Kh  says :— "  Bearings  nnd  altitudes  taken  by  Mr.  Glalsher 
t>\iow  tliatnt  2**  44",  when  the  height  was  11,000  leet,  the  balloon 
wii!i  5  luilfs  8.  by  E.  of  Greenwich  ObMervatory."  lie  then  gives 
dt-tails  with  regard  to  the  greatest  elevation  attiiined  by  the  balloon, 
ittt  place  of  descent  at  Acry.*e,  uear  I'olkfstone,  and  the  circum- 
HtunccH  attending  the  descent.  But  nothing  in  this  part  of  the 
account  relates  to  Mr.  Glaishep  or  to  the  remarkable  power  of 
hii  telescope  as  stated  by  Mr.  BacoD.  I  believe 'the  telescope 
lined  by  Mr.  Olaisber  on  this  occasion  was  the  8heep^bank8 
Kt)uatorial.  Yours  faithfully, 

BlftokheikLh,  1900.  Det.  tb.  W.  C.  Nasii. 
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Bt  Land  akd  Skt  •. — An  account  by  the  Rev.  John  M,  Bacon 
of  his  balloon  voyag<es.  These  uerial  journeys  were  undertaken  to 
carry  out  expcrimeutA  ou  souud  under  varying  conditions,  on 
wirelMS  telegraphy,  and  to  obMetrvo  the  IjeoniiLt.     It  id  the  Utter 

«  *  By  Und  »ad  Sky.'     Itbktitr  k  Co  .  190a    Pric*  7«  <><i 
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which  oiiiihl  to  appeal  inofit  ntrongly  to  iis,  but  m  the  Leonuli* 
failed  to  keep  their  oppointmont,  and  as  the  w  hole  book  is  so  very 
read«bl<>,  somehow  the  astronomicnl  craving  gels  very  much  in  the 
bm.-kijrouiid.  The  enthusiasm  of  the  author  is  at  once  evident, 
ffttfti  nccidunls  to  former  aoronauts  are  di^scribtMl  in  such  a  way 
that  ono  begins  to  look  upon  them  as  luxuries.  He  also  seems  to 
have  a  keen  uense  of  the  humoroua  side  of  all  the  scrapes  he  geta 
into,  and  so  contrives  to  make  situations  which  may  at  any  instant 
be  fatal  slip  by  as  mere  casual  events.  Of  course  Ihero  is  a  brief 
hiMory  of  ballooning,  which  is  naturally  traced  Iwck  to  Koger 
Bacon.  An  account  of  Green's  voyage  across  the  Channel  to  the 
^  Tmau  foresta — by  the  wav.  the  date  of  this  venture  is  not 
'given.  A  note  on  (ireen's  voyage  in  1852  is  of  pnruliar  interest 
to  u«  : — "*  From  the  roof  of  Greenwich  Observatorj',  by  means  of 
a  good  lelcicope.  a  spectator  had  seen  the  balloon  rise  fr<)ni 
Vauxhall,  chmb  the  sky  to  nearly  23,000  feet,  and  settle  earth- 
wards far  down  in  the  E.S.E.  near  Folkestone.  The  onlooker 
was  Mr.  James  Glaiaher."  We  must  make  enquiries  about  thnt 
telescope.  The  description  of  his  own  voyaj!r»'9  in  balloons,  in 
athedrah.  in  churches,  in  Trinity  boats  to  lighthouses,  is  moat 
vivid,  and  brimful  of  the  most  varied  information,  and  yet  withal 
light  reading.  Perhaps  the  most  critical  time  was  the  ascent  in 
search  of  the  Leonids,  when  the  balloun  was  alolt  for  ten  hourn 
!ind  reachini  an  altitude  of  two  miles.  Although  the  voyagers 
failed  to  see  the  falling  stars  they  undoubtedly  saw  stars  when 
ibey  arrived  at  I'iirth,  which  happened  in  so  roui;h  a  manner  that 
the  lady  aeronaut  bad  her  arm  broken.  A  book  really  worth 
readinir. 


NOTES. 

Comet  Notm.— A  new  comet  (c  1900)  was  discovered  by 
M.  Giacobiiii  at  Nice  on  December  20.  R.A.  22"  32".  S.  Dec. 
22'  o',  daily  motion  +6"",  S.  3'.  Its  position  on  Dec.  24*  8^ 
43'"-4  G.M.T.  was  22''  57-  43''3,  «.  22^  42'  42".        A.  C.  D.  C. 


MiiroH  Plaxbt  Notes. — Two  new  planets,  FT,  FU,  were  dis- 
covered by  VVolf  at  Heidelberg  ou  December  20.  Both  are  of  the 
I  ]th  magnitude. 

CoDtiniiation  of  the  ephemeris  of  Eros,  for  Berlin  midniglit. 
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In  spite  of  cloudy  weather  a  constiderablts  amount  of  material 
for  a  parallttx-cleterminatioii  has  already  been  aocuitailnted,  aiid 
lucre  will  probably  be  obtained  in  JaDUary*  the  planet  being  then 
at  its  briglite(jt(i3^  magnitude).  A.  C.  D.  C. 


DouuLE  Stabs. —  Mr.  Cogshall  i?  doing  good  work  with  the 
24-inch  Lowell  refractor.  In  tho  jistronotnical  Journal,  No.  4S6, 
he  publiishea  liiu  re-observations  of  Dr.  See's  double  stars  between 
K.A.  iS^  and  24".  Possible  changes  may  have  occurred  in  X  34S, 
370,  31^8,  435,  469,  and  474.  and  might  repay  looking  at  by 
fcioulhem  observers.  In  general  these  are  stars  with  faint  rom- 
panioDB,  as  will  be  seen  from  the  rough  analysis  below  : — 


Separation Voder  o''*5        o'*'6-i"*o 

C'oiiip.      fainter  "'^ 

ihun  to  mug.  j 
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Tub  Opi*osition  or  Enoe. — It  ih  needless  to  K»peat  thnt  thQ 
procedure  for  determination  of  the  parallax  of  this  small  planet 
now  in  oppobition  conifiHls  in  uiea^uring  the  difference  of  its 
position  on  isko  photographic  plnte.«i,  which  difference,  if  the  plates 
were  taken  simultaneously  at  different  places,  is  due  wholly  to 
parallax,  or,  if  they  were  taken  at  different  time^i,  to  parallax  com- 
bined with  piotion  of  the  planet  in  its  orbit.  This  could  also  be 
effected  by  measures  with  a  microraeter  on  a  visual  telescope,  but 
in  any  case  the  actual  method  will  be  to  measure  the  position  of 
the  planet  from  surrounding  stars,  whose  places  will  have  to  be 
nccurattily  determined  with  reference  to  onf  anothert  so  that  they 
form  the  lidutial  poiuiH  of  a  network  amid  which  the  planet  threads 
its  way,  and  by  means  of  which  all  its  tnotiocis,  real  or  apparent 
can  be  studied.  These  stars  are  called  ^*  comparison  stan^,'*  and 
are  in  general  faint,  a*  the  number  of  bright  8tai*s  that  the 
planet  approaches  is  limited.  There  is  also  another  series  of 
selected  starp,  called  "etoiles  de  repcro"  (reference  stars),  of 
magnitude  about  90  and  brighter,  of  which  several  will  appear 
on  each  plate,  and  these  ^^ill  be  used  for  determination  of  the 
p]at<}  constants,  so  that  the  at>solute  place  of  the  comparison  stars 
and  ot  the  planet  will  be  determined  by  meaus  of  thoir  places. 
It  is  therefore  iiecesi^ary  that  the  K.A.  and  Declination  of  these 
reference  stars  should  be  known  with  accuracy. 

The  most  recent  circular  (No,  6)  issued  by  the  Committee  which 
has  the  obsenation  of  luros  under  its  o^ire  relates  almost  entirvlyJ 
to  these  comparifjon  ^tar8  and  e%ih*  iU  rrftirf.     It  states  : — 

(j)  Tbo  obscrvalonca  of  Charkow  and  of  d'Abbadia,  under  the] 
direction   respectively  of  L.  Htruve  and   TAbb^  >'crfichafrel,  liavej 
bwn  added   to  the  lint  of  institutions  which  are  obmTving  the 
reference  fitars.  and   that  M.  Kodrigues,  Director  of  the  Lisbon 
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Obsf^rvntory,  reporU  tbdt  hia  ahort*  of  Ma  work  is  well  ad- 
vjineod. 

(a)  It  is  suggested  that  tb^  work  miy  be  limited  by  c'on*inini; 
tht»  Ci>rapari9'>n  Btnp:*  to  a  nonf*  20'  wide,  which  envelops  sym- 
metncally  tho  apparent  path  of  Eros  in  tbe  sky. 

(3)  It  is  neci'ssary  to  consider  all  the  atara  in  such  a  f.oiie, 
even  as  faint  as  ina:;nitude  12*5,  as  comparison  stars,  for  certain 
astronomers.  Profs.  Barnard,  Brown,  and  Howe,  making  micro- 
niet«p  measures,  have  botm  obliged  to  use  compari-iou  stars  as 
faint  as  this. 

This  last  lends  to  consideration  of  the  question  as  to  what 
eicposure  is  necessarv  for  the  special  series  of  pUtes  which  in 
bein:^  iiiado  at  some  observatories  for  determirmti^n  of  the  posi- 
tions of  the  compurisiin  stars.  From  examination  nf  plates  of 
the  Ai*trographic  C'atutogue  and  plates  of  the  Pleiadt^  taken  by 
Trepiud,  it  is  thought  that  five  or  six  minutest  exposnre  in 

ifficient  to  f^^ive  sturs  of  the  required  faintness,  and  it  is  sutr^estcd 
thit  on*?©  v^ery  oroning  one  plate  should  be  taken  of  the  region 
containing  liros,  with  exposure  of  six  minutes,  which  would,  in  the 
(t  place,  help  tn  determine  the  pbvces  of  thp"  comparison  stars, 

td  would  also  furnish  nnterial  for  investigating  questions 
rtdatini;  to  the  tniil — whether,  for  instance,  tho  point  meanured  as 
its  centre  is  actually  tbe  poiut  corresponding  to  the  central  instant 
of  Ihe  exposure. 

Be4.ides  the  matter  which  ia  briefly  summarized  above,  ond  a 
recofil  of  some  work  done,  which  will  bo  continued  from  time  to 
tiin»*,  the  circular  contains  nn  ephemeria  of  4  circnmpolar  stars 

id  77  other  stars  lyirii;  along  the  path  of  Eros,  from  Newoomb's 
Catu1o:^ue,  wblub  may  be  used  as  fund^montal  for  reduction  of 
rneridian  observations. 


ThbZeboof  a  PosirfON-MiCROMaTBTt. — In  the  circular  above 
mentioned  there  is  a  plan  sutji-ested  by  Prof.  Comstoi^k  for 
dettfrmining  accurately  the  reading  for  zero  of  a  position-circle. 
Supposinj?  P^  to  be  the  approximate  reading  when  a  star  runs 
along  the  lixcd  wire  of  the  micrometer;  separate  the  movable  win; 
from  the  fixed  by  a  small  int^-rval.  and  having  set  the  pO'>ition-circle 
P„  about  3'  greater  than  P^,  nole  tho  time  of  pissage,  r^,  of 

star  ocross  tlio  interval  between  the  wirei.  Then  sofc  the  circle 
"^at  a  reading  Pj,  about  the  same  amount  lej$  thnn  P^,  and  again 
observM  the  time  of  pas^agfl,  r^.  of  the  aarao  alar.  The  accurate 
setting  for  zero  of  the  Hxed  wire  will  be  given,  excluding  re- 
fraction, by  tho  formula 

p,  =  i(p.+p,)+i(p-p,)'-^'- 

Tx  T  T, 

As  oheck  of  the  sign  of  the  second  term,  it  will  eMsilj  b*  seea 
that  if  r^  is  greater  thon  -^,  P^  is  near«.*r  to  P,  than  to  P,. 
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TMJS  ASTBONOMICAL  AND  A»THOPUVSlCAL  SoCIBTY   OF    AmEHKU. 

— ^The  Becoiul  meel.ing  of  this  Society  took  pince  in  June  Liat,  and 
lb*>  account  of  tlie  proceedings,  wliicb  btia  recently  reacbfd  thi« 
country,  contiiiis  much  that  is  of  interest.  The  Meetitig  recoived 
tho  report  of  the  committee  on  the  observations  of  the  solar 
eclipse,  and  the  discussion  which  followed  is  reported  verbiitim. 
Prof.  Newcomb  opened  a  discussion  on  the  obscrvuiious  of  Eros  at 
opposition  by  remarking  that  astronomers  are  divided  into  two 
claHtfes — thot>e  who  talk  about  things  to  be  done  and  those  who  go 
to  work  and  do  them;  and  he  feared  that  so  fur  as  observing 
Eros  was  concerned  American  astronomers  would  be  in  the  Krst 
class,  becau!ie,  us  he  explained,  the  oiity  observatory  in  America 
very  favourably  placed  is  Aroquipn,  and  this  has  no  heliomet^^r; 
but  no  doubt  Prof.  Xewcomb  was  takintr  an  extreme  view  of  tb» 
case.  Mr,  S.  J.  Bro*n  spoke  srnmgiy  in  favour  of  making  niicrt>- 
luetric  observations,  but  he  explained  that  the  parallajt  could  nui 
be  determined  from  uiicrum-t^r  observations  by  the  diurnal  method, 
so  that  these  coidd  only  he  used  in  conjunction  with  nenrly  simul- 
t4ineou»  observations  in  Europe  ;  it  seems  therefore  likely  that  his 
scheme  will  not  lie  realixed.  Prof.  Campbell  presented  papers  on 
spectroscopic  subjects,  and  among  other  jtapers  two  were  sent  from 
tiie  Vate  Observatory,  from  one  of  which  the  following  note  is 
abstracted. 


Thb  Pahali*ax  or  Faist  Stabs. — It  may  be  remembcre'd  that 
the  chief  work  of  the  Yale  Observatory  has  been,  for  some  lime,  the 
determituition  of  stellar  parallax  with  the  heliometer.  The  results 
for  the  brightest  starn  in  the  northern  hemisphere  will  be  found  in 
our  number  for  i8g8  January,  but  after  these  were  completed  it 
Beemed  good  to  Dr.  Elkin  and  Dr.  Chase  to  determine  tlie  parallax 
vf  faint  :»t»rs  which  hud  large  proper  motion,  nud  a  list  of  nearly  a 
hundrnd  stars,  whoi^e  pai*allax  had  not  been  determined  but  whose 
annual  P.M.  was  as  gr(»at  as  o"'5,  were  selected  from  Porl^Vs  Cata- 
logue. It  wan  ho|ied  that  among  so  large  a  number  &ome  very  near 
neighbnurt<  would  l>e  found  ;  but  if  there  were  not,  it  would  afford 
some  satisfoi'iion  to  know  that  ijiei-e  are  probably  no  more  slarfi 
in  the  northern  heanspbere  within  a  cer  am  distance.  A  pre- 
liminary classitieation  of  the  results  is  as  follows  : — 

No.  df  No.  of 

l*Anilli»Y.                      ilJtre,  Parallia.                       surt, 

o*"20  to  0^-2  5 2  o'-oo  to      o*'05 ....      34 

o  '15   ,,0  '20 0  —  o  *o5  „       o  '00,  ...        8 

0*10  „o'i5....,      i(  — o  -io  „  — o  '05. . ..        5 

o  -05  „  o  '10 24  — o  -15  „   -o  -16 2 


OroiCAT,  Taiii.m  ASb  Data. — We  have  received  from  Messrs. 
on,  12^  i^tnuid,  a  most  useful  hook  uith  tho  above  title,  com- 
piled by  rrof.  ^ilvnnus  Thompson.     It  is  said  to  be  for  tlie  use  of 
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opticians,  but  thoui^h  this  may  be  the  iirat  purpose  of  the  book  it 
will  probab'y  prove  of  eijual  value  to  the  astronomer  and  the 
physicist.  The  book  opens  with  tables  of  logarithms  niitl  numerical 
fiinctionSf  followed  by  others  of  wuve-len^ths  and  freipieiicii*«, 
refractive  indues  and  similar  optical  data.  After  this  the  book 
becomes  a  treatise  on  optics,  giving  Jens-formuliD  and  much  in- 
fonuuTion  of  a  numerical  and  prju:tical  kind,  with  several  pages 
which  will  be  of  service  to  photogniplieri.  The  price  of  the  book 
is  six  shillings. 


UxiVKHSAL  Ttmb. — It  is  announced  that  Eautern  European 
Time,  i.e.  i  hours  fast  on  Greenwich,  bus  I>fien  adopted  m  Kgvpf. 
Since  October  i  last,  tlie  timohulU  at  AlexiiudriH  and  Port  tjaid, 
which  had  bt-en  dropped aciording  to  local  tiiue,  liave  beendrop()ed 
according  to  Eastern  European  Time  by  electric  signal  from  the 
new  Abbassia  Obbervatory. 


Nhw  Variadlk  Stahs, — The  following  discoveries  of  Variables 
have  been  announced  in  recent  numbers  ol  the  An,  A'ttcM. : — 

Star  in  Lyra  (Stanley   Williams).— B. A.  18*   54"   22'.  Dec. 

^+34*   45'  (1855-0),      1899  Sept.  28,  mag.  ii'o;   1900  Sept.   3, 
>•  9*3  9  1900  Oct.  21,  mag.  io'4. 
Star  in  Aquila  (Anderson),  13. D.  -f9°-420S.— R.A.  19*"  ;i3,''  48'-2, 
+  9°35' (i855'0).     i9ooiSept.  iS,mitg.9'2;  Oct.  i,inng.9'4: 
Oct.  25,  mag.  lo'o;  Nov.  9,  mag.  10*6. 

Star  iu  Pegasus  (Ande-rson). — It. A.  21*"  6"  15',  Dec,  +  12"  21" 
li855'o}.  1900  Sept.  26,  mag.  9*1 ;  Oct.  27,  mag.  9*5;  Nov.  10, 
.mag.  lo-i. 


8tn»-8POTS  ANn  RainfaLT.. — Sir  Normnn  LocKyer  has  returned 
to  the  fascinatinij  subject  of  the  connection  between  snn-spots  and 
terrcHtrial  wea'her.  The  following*  appears  to  be  the  gist  of  a 
paper  presented  to  the  Royal  Society  on  November  22 : — 

The  roinoidencfo,  durJDK  the  lost  few  jears,  of  an  abnormal  tAnte  of  Llw  Suu 
with  iibnoruial  ruin  in  India.  iiwx)tiipftnied  by  iho  win^i  fAMiine  experienced 
during  the  cpntury.  Imd  Buggt<9tpd  the  HevirabiHt y  uf  rrc*>n»idt'nna  lliy  qiie*tion, 
c»p4TCin)ly  u  thry  bad  nuw  toait  new  factors  nt  thrirdi-ipo^tal.  Thrae  had  l>ccn 
revenlcd  by  tl>6  fttitdy.  now  extending  over  twenty  ye^r^,  uF  \Un  widi>iifd  lm»ein 
•iin-*pnt>  as  M*n  in  tlw  fti^wi rosfopp.  It  wo*  shown  tluit  thcie  widened  linw 
were  &t.  *ome  periods  Pft»i!y  tmorablc  to  known  eleinentf,  whilst  at  or.herd  their 
uritprm  had  not  be<«n  (ti*eorered,  so  the  latti-r  had  bevn  cln^^pd  na  imkuown 
linea.  If  thpy  compapod  these  periods  with  the  «tin-»|iot  curTe,  fta  constrtiotcd 
froin  tii«  iDwtRun'tnenlf  of  Iha  tiicnn  (i|>ottvil  nrcA  fur  vdcli  yovir,  ii  whs  fuund 
that  wb<'Ti  lh<*  opttlled  are-u  was  greiileat  the  widenett  lines  belongMl  to  the 
"  uiikn-.wn  "  clswi ;  while  when  the  spotted  area  wu«  Ipuhi  thpy  belutitf«I  10  the 
"  known  "  rld.<i8.  Kx^JcriniRiit*  showed  that  the  formor  grou])  of  hnco  indicated 
ft  period  ot  siinHipot  ninximuni  U)  be  one  of  high  solnr  teinpeniture,  whil*l  the 
uf  ihia  was  indicaled  hy  the   "known"  doss.     In  other  words,  an 
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htion  of  tin*  oll^micnl  origin  of  Ui«  liDMOOit  widwad  in  ciin-apola  al 
igcxiliM  nml  minima  period*  •tbowt^  thai  tber*  It  *  ooiuidermbU  rlav  ubowe  th« 

niflAn  (emfM^ruturM  of  ibc  Sun  uruuikd  tbi*  vran  of  Bun-fpoC  nuiJmum.  uid  & 
oonaidorable  fiUl  around  tho  yeftra  of  sun-fipot  ininiiDiim.  It  hail  b<>iin  found 
from  Lltr  :w;liinl  (tirts  of  mtnfatl  in  rndtn  (diirinj;  tbe  foutli-weat  moriftiof))  And 
MattritiuB.  bi'twr.'n  thr  Tears  1877  and  i8ii6,  that  Uw  elFtvla  of  UiMe  sidur 
cbnni^  w«re  ft-lt  in  India  at  Htm-apot  miikimum,  and  iti  Mniiriliiu  «t  «un  mpnl 
mitiiumin.     Of  tlteai*.  Uie  greotir  ivl  in  the  Mmriiiu'  > 

ininiinnm.     The  pulscat  Mrtiirt  ninrmuoi  wa5al»'>  > 

and  fpvTO  rist;  <rfn(>ra]ly  l<>  &  mrc^,.',.^.  . •>   la  India.     Indi..,  ;.., .    ...o. 

had  two  pulse«  of  rainfall,  otto  itmr  the  iiiuiMniMn  and  the  other  near  th« 
minimum  nt  L)it*  suit-sfHit  tMnud.  The  dAeA  of  iha  bejriimink;  of  LUe6*%  tvro 
puJiaa  on  the  Indisa  and  Mauritius  rainlAll  wore  related  Lu  tudwui  roiuarkabla 
changes  in  tho  belint iour  of  ixm  wideuud  line*. 

A  writer  in  the  Time4  nays  ia  comment  on  this : — 

Although  a  gT}nd  dmi  of  work  has  been  done  on  the  nubject.  it  cannot  b» 
Mid  that  anr  vrry  iIpRiit*>  miult  liaa  foMn  mii*hfd.  or  thtkt  therpisatijr  aooept6<t 
belief  among  men  of  *i*icnce  ita  to  the  raliditv  of  Uie  b^rpotheeis.  .  .  Jf  w# 
«uppa*f  tt»e  exi-'^aiio  ltf«ij»^mture  of  tii«  »poU  U>  ba  e9iiabli«h«d,  the  fict 
remains  that  their  arva  l»  insiffDificant,  and  this  is  niel  bj  sayitii;  tbit  it  is  tbe 
l^neat  ana  uf  MCCOinpaiiTing  prutuberaii'.^v*  which  rcalljraocuuntt  fur  tbr  iticrou* 
in  the  Sun's  heat.  But  it  has  not  bee>n  proved  m  nn/  way  that  these  pro- 
tubenuioes  aliare  in  the  es?e««iv**  tunipcralure  of  the  sun-spuia.  ^ei  tho  nrvof 
rmght  to  be  easy.  beoauM  th<>  s))er-tr(>tf«jpe  eac  be  npplicd  to  ihem  n*  etitiiy  a« 
to  th«  spotfl.  It  eeem^  evidvnt  that  from  discumon  uf  ih?  meaning  uf  linrt  in 
the  spot  spectrum  we  cnntiot  ir.fer  anything  about  tho  tempernuim  ^f  an  rnor> 
rooudr  greater  are*  of  the  Sun's  surfore.  What  is  really  pf<"-'  ''  '«■"  '■'-••^■,1^ 
that  toe  spot  spectrum  abowii  known  substances  in  a  su[)eri>  ^ 

that  when  spots  arv  numerous  they  are  also  hot,  and  that  wif  (< 

tbey  oro  coulrr.  Htnce  they  may  be  either  abore  the  mean  ur  beJuw  lU  Uiry 
offer  no  means  of  e^iniating  the  temperature  of  Tnstcircumjaeetit  areas.  Thaaa 
araui  are  there  to  speak  fur  themsalves,  and  it  ouf>fat  Dot  10  be  aasuwec)  that 
they  are  esorasirely  hot  o«ea  if  the  apota  are  proved  tJi  bo  su. 

KjtitTn-MAaxKTiBM.— As  uant  of  ^pace  compelled  the  omisKioiv 
of  tbe  email  lable  of  Magnetic  J^lements  in  the  Cojnpaniun  for  thn 
current  year,  it  may  be  advisable  to  put  the  figures  on  record 
here : — 

Vear.  DfeiinatioB.  HoriionUl  forw.  Dtp. 

,  c     »  D  * 

ISTO.  observ«d  19  53  wast.  017*1  67  5a 

iSse.        18  3)     ,.  0*1804  ^7  S^ 

1890,        M         17  >9     -  O'iSi}  67  1} 

1900,  ..         16  29     „  o'iS44  6y  t 

1901.  ioferred    16  x]     „  0*1146  67  y 

Tl»e  boHtontal  force  is  given  in  C.  G.S. 


Thk  VtLOCiTT  OP  LiaUT. —  A  new  determiiiATinn  of  tho  Vflucit] 
of  light  is  in  progrtss  at  iJie  Nice  Obaervatory  hy  FiA^i'ftu's  metbt 
with  the  totithed  wheel  The  atliinl  apparatus  used  by  M.  Kizean 
in  hisonjrinal  eiperiments  ha*  hewn  set  up  in  the  >iice  Obserra- 
tory  on  Mont  Uro»,  with  tbe  rvdcctiiig  cullimator  in  tbe  vilbige  of 
Gaude,  11,863*17  metres  auay.  Preliminary  results  are  given  in 
m  Dota  by  31.  Perrotia  in  the  C^mpit*  lUvidMSs  wbicli  give  299,900 
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^  per  second  a^  the  velooirr,  with  a  probable  error  of 
iMK'treB.      It  may  ha  r»'nietMberi'd  that  Ihe  most  recent 
trivtorminntion,  niiinely  \hal  by  Newcomb  i«  the  years  1880-18S2, 
299,860  kiloniftrfs  \H:r  svcoiidf  with  a  Probable  Krror  of  30. 


Psor.  WoLFtit'e  iliM^uH<iioii  of  8itn-i<|>ot8  und  variation  of 
df^ciuLatioij  ut^eiJle  fruin  18S9  to  1B99  iuclusive  brings  out  a 
n-markable  agreeuituit  lx!tweeu  the  two  curven. 

pBor.  ToRv\L0  Koiii,.  Odder,  Denmark,  writes  that  he  ha.i 
receivtMi,  from  50  ststioiiB  iu  Denmark  and  iJtirmany,  ubHervations 
of  a  large  meteor.  IW.  16*  3''  40""  P.M.,  Greenwich  Time.  He 
uould  hvt  glad  to  receive  any  observations  that  may  have  beea 
made  iu  Eughind,  a^  it  wna  &een  in  the  weat. 

Vir.  understand  that  in  binding  \i\)  the  December  number  some 
oopifs  arc  spotletl  hy  lh««  insertion  of  a  num1)er  of  pages  of  the 
Vomjmtiioti  instead  of  tlie  proper  pngea.  We  should  be  glad  to 
h«»ar  from  those  of  our  reftder-^  who  received  BU'.'h  copieiif  in  order 
Ihal  proper  ouea  may  be  supplii'd. 

Db.  Sbb,  in  rontinufition  of  bis  researches  on  the  figure  and 
dimensions  of  the  pianists,  ^ves  in  A,  JST.  3670  a  complete  Hat  of 
previous  mea&urHs  of  Jupiter  and  i«ateliites,  adding  a  number  of 
his  own  mado  with  the  36-inch  Wn^^hington  refraiitor. 

Thb  next  Meeting  uf  thu  Hoyal  Astronomical  Society  will  be 
on  Friday,  January  1 1 ;  of  the  British  Astronomical  Association 
on  January  30. 


Fkom  ak  Oxkore*  Notk-Book. 

TuK  new  century  is  coming  quietly  upon  us  without  any  great 
flnre  of  trum|>ets.  Several  proposals  have  been  made  for  marking 
its  advent  by  some  special  new  departure,  but  most  of  them  have 
»mo  to  nothing.  ThcTe  wua  at  one  time  (about  iSS5)achanco 
'that  wo  mii;!»t  iiiaui;iirat*i  the  twentieth  century  by  a  universal 
time-itvstem  ;  but  dilHcuIties  came  in  the  way  uf  any  united  action, 
and  thonj^h  wc  seem  to  l>e  attaining  the  same  end  by  a  gradual 
process,  no  particular  dat(t  marks  the  transition  from  the  old  state 
of  things  to  tht^  new,  any  more  tiian  in  the  case  of  the  ailoption 
of  the  ('reji^oriau  Calendar,  ll  was.  again,  hoped  by  some  that 
Busbia  wou)d  couiplKte  the  adoption  of  this  Calendar  on  January  i  ; 
but,  unle«fl  a  suri)ni!ie  is  being  prepared  for  un*,  this  reform  is  not 
M  ,  I*.      Some  half-doxon  years  ago  Sir  David  Gill  proposed  a 

. 'o  of  Astronomers  to  consider  new  methods  of  planetary 
i>tji'jrva!ion  for  the  new  century:  but  opinion  generally  did  not 
favour  the  idf^a,  and  altljough  we  are  very  possibly  drifting  in  the 
directJi>n  he  wishes,  there  will  be  no  ceremonious  launt^hiug  of 
tlie  uea'  methods.  We  shall  have  to  make  our  own  little  core- 
toLm  XXIV.  e 
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moniea,  each  according  to  bidlikiog.  For  my  own  part  I  propose 
to  devote  the  Inst  night  of  the  century  to  specially  complot»> 
observations  of  Eros,  in  memory  of  Piazzi's  discovery  of  tbe  first 
minor  planet  on  the  tirst  night.  Tliere  is  nothing  very  brilliant 
about  the  idea,  but  I  cannot  think  of  a  better.  Very  probably  the 
weather  will  entirely  Hpoil  the  pldn.  We  have  not  btvn  favoured 
with  good  weather  for  the  Eros  obaervatione  in  England,  and  I 
hope  others  have  fared  better;  though  there  is  Utile  dangt?r  that 
we  shall  not  have  enough  pbotograplis. 


TuBRif  will  be  n  good  donl  of  arithmetic  in  reducing  the  I*>(is 
observations.  Would  it  be  possible  to  hnve  an  accurate  cpbt-men^ 
constructed  for  every  hour'f  It  would  take  some  labour  in 
construction  and  printing,  but,  considering  the  numbt^r  of 
observatories  takirig  part  and  the  work  saved  at  each,  1  do  not 
think  anythini^  would  be  wasted  in  the  long  run.  An  ephcmeris 
to  o'ooi  in  K.A.  and  to  o"-©!  in  Declination  for  even'  hour 
would  l>e  u  great  convenience.  It  need  nut  nece^sl»riIy  be  that 
finally  adopted,  lor  tbe  corrections  to  it  would  be  discussed  and 
tabulated  as  a  smooth  continuous  curve  obtjiined  Irom  a  large 
number  of  obHervation^.  Prof.  Milloserich's  ephemeria  ia  very 
accurate,  but  t>eiog  only  for  every  24  hours  and  to  o'm,  inter- 
polation introduces  slight "  inaccuracies.  If  a  more  elalvorat*» 
ephenirris  is  calculated,  account  should  bo  taken  of  the  tmall 
constant  part  of  the  aberration  (0**3)  which  (as  Mr.  Cow  ell  bas 
pointed  out^  has  been  hitherto  neglected,  for  the  difference 
between  the  centre  of  the  Harth's  orbit  and  that  of  its  hodograpb 
(see  the  last  number  of  this  m«gazint%  p.  44S);  alrhough  the  effect 
of  this  on  the  ephcmcris  would  vary  very  slowly,  and  tJje  omission 
of  it  would  ttcari-eiy  affect  the  parallax. 


How  many  of  nur  readers  have  heard  of  Kon-shanity  ?  A 
certain  Dr.  Cyrus  Teed,  niiag  Kore.sh,  declnres  that  the  Earth  is  a 
lioUow  sphere,  vith  all  the  celestial  phenomena  in  the  middle; 
and  a  magarinc  is  devoted  to  the  expounding  of  this  wonderful 
doctrine.  **  KoreJ-hanity  maintains  that  all  the  visible  heavenly 
bodies — the  Sun,  Moon,  plautts,  and  Mars — are  within  our  atmo- 
tpherr  near  the  junction  of  the  great  seas  of  oxvgen  and  hydi*ogen, 
and  that  none  of  the  visibln  lelestial  orbs  are  over  1000  mile» 
from  the  Earth's  concave  surface.''  This  is  quotrd  from  an  article 
in  the  above-mentioiied  magazine.  The  Flam'nuj  Swurd^  headed 
'*  Plionommnl  Knfutfttion  of  Modrrn  Antronooiy."  \vhfrt*in  the 
writer.  Prof.  U.  G.  Morrow,  propose*  to  turn  the  very  obBer\ation« 
of  astrofLoineo  agamst  lht'U)s^'Ives  and  prove  the  above  condusiou. 
He  proceeds  on  the  fullow  ing  lini>»  : — 


That  p«nul«nt  ainfe  which  makrs  langumsT  hav  deflin#d  that  OMtoan 

li,       t',  *^  '  --'nr*;  and  it  ip  net  bj  n ,    ,.  1  -  .    .  v    ■   - 
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trains  of  light  proceni  from  the  Btar-fphrroilself.  ....  Therv  i«  noi&  ftiaglU} 
rtnr  in  tho  c<.inxt<:i]lcLtion  Leo  ihot  is  subject  to  the  BlightoBt  pnralUx  :  and  we 
_will  nhow  titut  tlio  mftcnric  nidiant  presents  no  partt/Uijy  vihen  viewed   Trotn 

rtdctr  !>epiiRite(l  sLilions  orob$erv.ntion But  do  the  meteors  tWrnBclvos 

'lit  nr»  piinillttt  ?     CerUiiilv  :  whun  tbry  fall  io  wilbin    50  tnii^g  of  the 
Lfth  their  parallftx  iaenoruious;   but  tijev  proceed  from  the  rndinnt-point 

rhirh  hnii  no  p:imlliix At  the  ocknowledjjpd  Tolocitj  of  30  niile<i  per 

•nct^nd  u  miTteor  falli  to  the  Knrth  from  tlie  rodiunt,  in  about  30  Recnnda  of 
fitne.  and  from  lhi»  it  is  c<uiohi8ive  tliat  tho  nlujospbere  Is  about  900  mtlee  in 
depth,  and  al»o  thnt  the  dintAOcn  from  the  eoDftt^Jhfction  Leo  to  the  Eurtb  ii 
rqunl  10  the  meteoric  flight  of  30  win^nds. 


Casks  are  not  hi  frequent  where  the  editor  of  a  literary  journal 
is  victimized  by  same  one  cupyiug  out  n  poem  from  the  works  of 
an  eminent  man  uiid  sentlitit;  ilin  ns  his  own,  but  I  had  not  heard 
un*il  recently  of  any  sL-ienlitic  crime  of  thii*  kind.  The  curious 
will  find  in  the  Comjttes  Ji'nuiu^  fur  1894  (cxix.  p.  451)  n  paper  by 
J'VriiiVr,  nn  the  problem  of  three  b^Klic'»\  which  is  almost  a  literal 
transcript  of  a  paper  by  ^St'aci'hi  publlslu'd  twenty  years  earlier  in 
the  jinme  jnurn;ii  (C  Ji.  ixx\iii.  p.  no),  The  pinginrist  no  iioubt 
(bought  tS'm<-W(i  might  be  dead,  or  might  not  see  the  secofid  paper  : 
but  he  was  verj-  much  aiive,  and  protested,  with  the  ri'sult  that 
Vernier  has  been  htiard  of  no  more.  But  there  the  two  papers 
stand  in  print,  to  stiuw  wh:it  human  nnture  is  capable  of.  l^uory, 
when  we  get  the  new  subjt'ot-index,  will  it  be  nee^Hsary  to  compare 
all  paper*  submitted  with  thfir  predeces^^urs  ?  The  life  of  a  referee 
will  not  be  a  very  happy  one;  but  on  the  whole  we  shall  gain  by 
aroiding  mistakes  of  this  kind. 


AxswzBS  given  in  exainication**  are  a  never-failing  source  of 
edifieatiofi.  The  followiiig  is  mtlipr  :i  general  tangle  ;  I  have  not 
been  able  to  visualize  the  experiment  with  the  ropes  and  Htakeo: — 

I.  Reasson*  for  the  iphcrifnl  form  of  the  Earth  : 

( i)  On  vrat<^httig  for  tho  diKapp^urunoe  of  n  nliip  (he  laet  thing  visible  u  the 
hull.  Tliii  provi?8  that,  the  Karth  curTes,  for  if  the  water  liad  been  fliit,  tholMft 
thing  linibUt  would  have  b<^n  tlie  mitot^  of  i\»  ship. 

(I)  The  phnscs  of  the  Mooti  aro  cnusnl  by  the  Earth'a  coming  between  it  and 
the  Sun,  und  therefore  ca.-<tnig  itJi  tbudow  on  it.  This  shadow  i»  hIwhvs  of  a 
eirriilnr  6hrii>e. 

^5)  And  if  at  auy  plne«  or  pnrt  of  tiio  Eartli  three  stokes  are  driten  into  the 
l^ruubd  at  eouid  djuNmnra  frniii  ohl'  anulher,  und  a  rope  is  stri^trfaed  horizoutaDv 
bvt«tr«n  rach  ittakr,  »nd  one  opposite  to  it,  the  middle  rope  will  appear  the 
Kii|Cbt«t,  and  the  farthest  one  the  foweat. 


Tax  subjoined  letter  was  handed  to  me  by  an  eminent  American 
tronomer,  und  is  given  lUeratim^  except  foh  the  suppression  of 
re  or  two  names  : — 

Profea^r  of  Astronomy.  Bellerille,  111.,  X^uVy  14/98, 

UniTor»ity  of 

Dkak  HiR : 

No  dtiubt  you  will  be  surprised  to  receive  this  letter  from  oao  you  have 
Dercr  hrard  of  tMifore,  I  bopo  yon  will  look  upon  \\»  i'unli'ut«  with  seriou»ncse, 
and  not  as  a  huge  joke,  or  wrillen  by  one  wnit  a  deranged  mind.  Knowing 
fon  to  be  cuanocled  with  the  largest  teleacoiM  in  the  world,  and  at  llie  head  ol 


m 
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ProftfMom  in  Amrricii,  I  Hrlf;ct«d  you  at  the  proper  person  to  rdate  my  ex' 
imrienru  to.  'J'liift  in  whut  1  iibw  :  On  tlie  night  ur  Keb'y  19-1894,!  wosstauding 
III  lh<*  ynni  of  my  jmriMitH  home,  at  iibout  10  minutes  to  7  o'clock.  It  was  a 
iMwiitilul  nifiht ;  thi^  nky  veaa  cicnr,  uiid  the  full  Mooii  looker!  beautiful.  I  was 
hHjkiiif;  lit  lliti  Moon  adiiiirinK  it,  when  Huddenly  tim  figure  ol'a  man  appeared 
on  thti  iiiui'r  left  edge  of  the  Mikio.  ]Io  wus  larger  than  an  ordinary  sized 
Mian,  apiH'uring  to  1h>  at  U<aHt  10  feet  tall.  IHrcctly  behind  him  in  single  file 
ihtiru  appfariHl,  one  at  n  time,  abtiut  50  more  men,  a})peuriiig  tu  bo  younger  and 
aUnit  7  Uvt  UiU.  Ah  thfy  apiwarcil  tlierc  were  un  eqiiul  number  of  young 
ladit's  appeared  on  the  inner  right  edge  of  the  Moon.  They  nil  proceeded  to 
nmrtih  to  the  I'nnlvr  of  tlie  M>iitn,  wltun  the  Unit  fl'^uru,  (wlio  seemed  to  assume 
the  Itiittlfriihip)  turned  to  the  right  and  walked  directly  from  the  KarCh.  The 
young  laiiim  and  centU'iiieu  met  uh  they  appri>:ieliod  the  center  of  the  Moun 
and  rullowed  the  li'uder  in  roupleii,  each  gentlennin  taking  a  kdy,  except  tlie 
leader.  It  tuok  thetn  itbtiut  2  inimiteit  to  diniippear  from  view  us  they  walked 
from  nie,  thetr  he:idM  diKHppraring  ttrst.  ihen  graduiilly  tlieir  bodies,  and  their 
f(H«t  last.  The  ini>n  uereoriiU  «nuu)th  face;  the  leader  looked  like  a  man  of 
about  )5  yenrii  (if  age,  nnd  the  other  ludiiM  and  men.  (nitlier  girls  und  boyd) 
lookinl  to  U'  nlHtut  iS  and  ai  xviith  of  age-  Tlie  men  were  dressed  in  whitA 
mloriHl  ligliiK  from  tlie  uui^t  down,  the  upper  jK>rtion  of  their  bodies  being 
eoxered  willi  u  viinagalt>tl  cidored  blouse  wai^il,  und  uu  head  cover.  The 
ladies  wertMlretneit  in  LM'iiuliful  white  drejt!«t^i)  and  no  head  cover.  All  their 
garments  were  of  the  llneft  texture,  and  IhMIi  wxes  were  of  fine  physique,  and 
hull  tvaultt'ul  iVttlnnvH.  Tttey  surely  hniked  like  a  higlier  type  of  humanity 
ihan  we  have  on  this*  I'jirlh.  None  of  tlicin  cur.'icil  anything,  except  the  leader 
who  had  a  nnh  ttiinilitr  to  a  vliephenls  mtX.  They  did  not  cmoe  turn  their 
IkwIh  in  tin*  d)nM*tiou  of  our  lutrth,  so  suppose  ihey  un*  ignomnt  of  our 
exihteuiv.  1  imlv  oblatniHl  11  side  view  of  their  features  us  they  iippeaivd  und 
wutkeil  to  the  ivnter  of  the  M<Min.  1  i<oiild  S(H*  no  vegetation  or  liourcs  of  any 
kind,  nlthoni^h  the  Ui^hi  on  the  Moon  t>ivnit'il  to  N*  more  brilliant  tlian  even 
\rtir  tttm-light .  To  sav  1  w;is  surpriMvl  at  w  luit  1  s:vw  would  bo  putting  it  raiUUy. 
l>irt»ur!ie  *\eited  «»  1  wus.  1  eonld  not  obM'r\e  and  reineuiber  every  little 
detail,  but  iiave  j;iven  you  the  Ih'si  description  heri>in  that  1  can  ou  p-iper  of 
what  I  van.  So  dvuibt  you  wdl  wonder  why  1  huve  uai^ed  almost  4  year* 
without  e\»T  tfiaing  anything  ttb»'V«  what  I  »:iw.  I  luve  never  told  any  ue  of 
«h.il  1  saw.  a:*  I  kneu  thev  ntuild  only  luugh  iii  ine.  and  say  I  wa«  crazy.  I 
have  otlen  tlunisht  and  int.'iidcvl  to  write  to  seme  one  of  privm-nence  in  the 
A!«ti\»nonuei\l  I'leUl.  and  tnKiUy  selivtcd  y.»u.  There  is  no  reason  why  you  will 
not  Iv  ab'.o  l\)  stv  wh.it  I  kiw.  (f)ouwiU  but  wa:cti  tor  it  thivu:*h  your  most 

fKtwerful  telesc.'iv,  or  ewn  witli  the  luikt'vl  eye.  It  i*  a  matter  o:  conje?ture 
low  often  au  »wvurr^'n«.v«  \*(  lli.*  kitivl  t.ikos  p!;iee  on  the  M^Ktn.  I  have  ueier 
«e*»n  any  K'niji  on  ti'c  M«.smi  »iniv  thi:  n\:!:t,  l'u«  have  never  made  it  my 
bu»ine»stv>  w.i.i'U  tVr  anotiier  o^varreui.v  ^'*  th  »i  kind,  a*  I  n^alife  that  i  could 
newer  make  (lie  wv'rM  lv'.i-'*e  it.  V  in;;*i  Iv  s<e;:  anio"u:efr>m  a  man  vi 
your  sta»'.di:ti;  for  jivp^M.M'Ver  Ivlu-w  .:.  !  ii^^e  :;<v.,t  ^rl:d:e<l  A*tn*noniy 
'ikiid  alt  I  kuvw  of  1!.  1  icir:;tf\l  fron:  ..r  ■.."..•^  1  hi.e  r*.'jd  i-.:  News  Papers  and 
IVru'ilu'A'*.  I  I  ji*e  rx*a*-.  oijour  »oti.i  rt^'i  *e'.^.■s.^"J.H^  ar.d  a1s->  s\w  ill;i*cra:cti 
&  photv^^-Jl-'h  of  !;'e  ^li.vri  u'*oi:  l\\  you.  V-.-awem  to  iv  ;-.  .-liiied  :o  l:u::i  tiere 
wuv*  lil«.'on  liu-  M-vi.w  \- :hi-  t';vr';;>  V-ir- :i  i':tr*.ir<.'  -.c^r:*!.'.  to  heheve  th< 
Xlvvn  >»  i.«lu»'.';"^M  1  i-.'.  :  ^';  wr;::--.:  yoa  r-  . -\It  t  •  o'.Vi:-:  i:y  r.>r..  r:.,-tT  cr 
puWu'ity  L  r\\»  ;,*:  y  .;  '  >  kt.vp  \'  iV^-- -  t;  e  '.iV-x-  L  n  ^  y  r:r.i^  unaiamed 
man  w  ye^r*  of  .kr.'  ;  *:  i  -i:  v^M'.w  »r.i;  ".v  ■L>vrvn.?^  i::d  I  jAhx-L^te  w:-.b  tb« 
*tfry  S'«  ^Kvt-'-'  1  .■  y  ^-.d  :•:  S  i.:i>  I  «  :.  r.  r  ^.c'l  ''  y  .wn  :i.iie  :o  :u;*. 
bu:'wi'."  jiivv  yo-  .i  :v.'.."..  .^  u.k::.*.'  **-.J.  i..i  •*■  rf  ■;■.•.•  V..  -  :o  jkv  :.-.i:y  juS;.-ry. 
b^s  airy  cv'rr\>('  -.  c-  v  .::r'vriii  -i'-^-r-i:  -^  y  I  •*•  ;  reo.:v-  ;vr*.*rji  y  I  w^ 
U'  **k  ycu  ouo  *^iitrf:.-  •  l-..*«  .1*  .>  ■.ir^v  »  '.:".:  *.'•.*  je'.pi.-  o"  :be  M.vo 
i»*ve  *.c  S:  u.*  ii'iv.».r-o  iwr..-  >.::  t  :f  r".*-'.  .t*  :  ■.-.¥  i:;>.a.-e\i  t  '  "le.  H^'ciai 
•.h;»>.vai™tta!».''*-'-'"  *-'  -"^  -'''  t* '"'  -"  ?    ^  --Li-   -:  a  *  ■riertii  cao.'verv" 
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MEETING  OF  THE  ROYAL  ASTRONO>nCAL  SOCrETY. 

Friday,  igot  January  ii, 

Mr.  E.  B.  KxoocL,  President,  in  the  Chair. 

5^rffl>("«:  H.  F.  Nbwall,  M.A.,  and  F.  W.  Dtso.v,  M.A. 

Tiui  Minut**s  of  the  previous  Meeting  were  read  and  confirmed. 

Mr,  Dtjton,  Fiftv-Uiree  presents  have  been  received  e-ince  the 
dato  of  the  last  Meeting.  Among  these  ia  a  copy  of  the  recently 
published  second  lo-Vear  Catalogue  of  the  Koyal  Ob?*ervatory, 
Grrvnwich;  this  contains  the  places  of  6S93  stars  reduced  to 
Epoch  1S90,  made  from  observations  with  the  transit-circle  in  the 
ten  years  1886-96.  Prof.  Balvhny/.en  hiis  presented  the  Society 
26  maps  of  Borneo,  Sumatra,  Ac,  which  will  be  of  great 
to  obaerrers  of  the  appronching  eclipse  who  go   to   that 

^r.  J.  C.  W.  Ifrrsehd.  This  paper,  which  is  communicated  by 
Sir  Bobert  Ball,  is  an  ncconnt  of  observations  of  the  Leonid 
neteors  mode  at  Cambridije  Observotory  011  November  ij,  14.  arid 
5  last,  and  Sir  Robert  desired  me,  in  reading  this  papor,  to  thank 
:ho0e  members  of  the  University  who  helped  in  making  these 
rations.  Two  ends  were  kept  in  view  in  arranging  »ho 
imme — one,  to  keep  a  count  of  the  number  of  Leonids  seen 
aL'h  quarter  of  an  hour;  the  other,  to  record  their  directions  : 
the  latter  purpose  maps  similar  to  those  described  by 
Ilinks  iii.it/.  AT.,  April  1900,  were  used.  The  back  ot  the 
ip  was  blue,  and  a  li^ht  behind  it  shone  through  needle-hol^fi 
representing  the  star?.  The  trncks  m(\rked  on  these  nt  the  time 
not  only  showed  the  direction  and  the  length  of  the  path,  but  weie 
in  the  rery  het*t  form  in  which  they  could  bo  used  afterwards  to 
.combine  them  and  to  find  the  radiant-point,  so  there  was  no 
■iini4>y  lost  by  a  reproduction.     The  numbers  of  Leonids  seen 
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eneh  quarter  of  an  hour  fthoMed  that  the  shower  was  weak,  with  ft 
(ilight  increase  about  i7\  on  Novembor  13,  and  a  ali'f^ht  outburst 
nr'Xt  night ;  but  the  uiaJtimuin  seemed  to  be  b*'tween  isj^aud 
i.^p.  It  has  b9en  pointed  out  that  neighbouring  shouers  seeui 
to  riuctuate  in  syinfMithy  with  the  main  shower,  and  the  observa- 
tions seemed  to  confirm  thi;*.  As  to  the  radiant-points,  all 
mcteorft  coming  from  the  region  of  the  Sickie  are  considenyd 
Jjeonids,  and  evtry  one  of  these  were  show  n  to  radiate  within  small 
limits  from  the  seven  radiant-points  enumenited  in  the  paper. 
They  were  generally  green  with  green  streaks,  though  some  of 
them  were  noted  as  reddish  yellow  or  bluish.  On  the  first  day 
there  was  one  meteor  which,  although  passing  only  2**  from  the 
lirst  radiant^point,  would  considerably  weaken  the  character  of 
that  point,  OS  shown  by  the  other  meteors,  if  it  were  included.  A 
UfnTern-sIitle  showed  this  clearly.  Kxnmination  of  the  fifth 
radinnt-point  is  Another  illustration.  Seven  meteors  on  the  13th 
init;ht  hav*  been  combined  to  show  a  radiant-poiut  about  2"  higher  : 
but  combining  with  the  other  night's  meteors,  four  were  found  to 
suit  the  radiant  better,  and.  on  the  other  hand,  three  meteors  on 
the  15th  c^me  in  to  support  admirably  the  lowered  posiiion  sbowu 
by  the  remaining  three. 

The  Prtsident.  It  is  a  great  pleasure  to  the  Society  to  reoeive 
n  pa[)er  with  the  honoured  name  of  Herfrcht-l  attached.  We  know 
how  very  closely  that  n.inie  was  associated  with  our  Society  at  ita 
foundation  in  1821.  The  paper  which  we  have  listened  to  by 
Mr.  Herschcl  is  one  that  raises  many  conflicting  doubts  in  our 
minds.  AVe  have  atwara  been  accustomed  to  think  of  the  radiant 
of  the  TiConif^s  as  being  embraced  in  a  very  small  area,  hut  it  appeara 
from  this  paper  that  it  extends  over  a  much  larger  area  th»n  we 
were  iu  the  habit  of  sup|>osin£r.     I  would  invite  any  observations. 

Capin'iii  JSohlc.  1  think  that  Mr.  llersehrl  is  to  he  congratu- 
lated upon  the  sut*cess  that  has  attended  his  oliservntjons.  My 
own  experitMiee  was  a  vi*ry  limited  one.  l''nmi  1 1"  55"  to  la*  25* 
on  the  night  of  the  14th  1  watched  for  l»nnids,  but  did  not  see  ft 
single  one.  Towards  the  end  of  the  time  a  brilliant  meteor,  as 
bright  as  Aldeharun,  shot  from  Taurus  Bcro«  Cancer,  and  right 
into  the  radiant  of  I^eo.  I  felt  tliat  that  was  adding  insult  to 
iiijury,  and  I  went  to  b^nl  directly. 

J/r.  Jirt/ftn  Cvohwmi,  reading  a  paper  00  the  Acniracy  of  Eyo- 
ob^'rvations  of  Meteors  and  the  Doterniination  of  th.-ir  Radiant* 
points,  i«aid  that  in  thi-*  jviptT  an  attempt  had  ht-en  made  to  find 
the  prolwible  error  of  the  radiant*  and  of  the  n*corded  beginning 
andcndof  metcor-lrncks  uhirb  had  been  visually  obt-er^ed.  So  far 
only  Persfids  had  been  made  use  of»  bat  it  would  be  inlerestinK 
to  apply  tho  roethixl  to  other  strong  showers  snch  aa  Lyrids  and 
Orionids.  Th«  m<'thod  adopted  was  as  follows ; — A.  guumonic 
projection  of  the  sphf-re,  uith  its  certre  of  projcctiim  at  thi- 
n-sumed  radiant,  Wnn  drawn  nnd  the  euuations  of  the  lines  of  the 
utcleori   referred   to  rectangular  coordinates  were  found   br  an 
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I'Asy  and  quick  graphical  ruethoil.  Woi^liU  were  nssigiied  lo  the 
ei|Utitiotis  un  tliu  a<«SLiiuptiou  tbat,  so  far  as  direction  of  p.itb  is 
conoeraed,  an  iTrur  in  llie  recorded  beginning  and  end  oi  u 
meteor  8  path  is  equally  probable  in  any  direction.  Tbe  radiant  \a 
the  point  aucb  that  (he  buin  of  the  squares  of  tbe  perpendiculars 
fn>m  it  on  to  the  lines  of  the  motoors'  paths  is  a  ininiinum.  This 
giv<^  then  a  system  of  weiglit€d  equatious  with  two  unknowns  to 
be  solved  by  least  squares.  Altogether  310  meteors  bad  been  &o 
Irvatod :  of  these  149  were  ob-ierved  by  Mr.  Denning.  The 
general  rt^sult  was  that  the  pixibable  error  of  a  recorded  beginning 
or  end  varied  from  +0^*7  to  +0  *2  for  different  uWrvers,  whilst 
the  probable  error  of  a  radiant  deduced  from  20  to  30  meteors 
Taried  between  +  i^^o  and  +o°-2.  The  high  accuracy  of 
Mr.  l>ennings  »)bser  vat  ions  was  shown  in  a  Hlrilting  way.  [Black- 
board.] But  it  must  be  remarked  Ibai  mixi^d  up  with  tbeprobuble 
error  here  found  i*  a  possible  real  ditlusenei>ii  of  the  radiant  : 
hence  the  desiruhility  of  discussing  other  showers.  It  was  con- 
cluded that,  so  far  u»  the  present  diticusaion  ueut,  eye-obsi^rvatiouft 
of  meteors  were  of  siitUcient  accnnicy  to  show  the  exLleuce  of 
stationary  radinnts. 

Mr,  ^f.waU.  It  seems  to  me  that  we  have  every  reason  to 
»eleome  papers  of  the  nature  of  ihc  two  that  have  come  before  us 
this  evoning,  both  of  them  evidencing,  as  they  do,  careful  and 
extremely  fair-minded  treatment  of  the  question  of  meteors.  It 
makes  one  feel  that  Mr.  Uenniri'/s  long  work  and  exertions  in 
ihi^  subject  have  left  a  permanent  mark  on  the  subject,  and  that 
Mime  spirit  is  jiresent  in  both  Mr.  Hfrschel's  arcounl  of  the 
■rvfttions  of  meteors  and  in  ]^lr.  Oookson's  account  of  the 
In^tment  of  the  observations  made  by  Mr.  Denning  and  others. 
It  is  a  remarkable  point  that  the  probable  error  of  Mr,  Denuiug's 
obj*ervatiou8  appears,  by  Mr.  Cookson's  cnh-ulations,  to  come  out 
»«  shown  ou  the  tiuard,  and,  as  Mr.  Cuokson  bays,  this  may  be 
iiise  the  radiant  is  in  late  years  more  nearly  a  yxxn ^-radiant, 

id  tbiit  in  earlier  years  the  area  of  the  radiant  was  greater;  but, 
of  course,  the  fact  that  the  probable  error  diminishes  as  years 
go  on  mav  be  due  to  the  fact  that  in  spite  of  Mr.  Denuing's  ex- 
|*erience  before  1877^  his  observations  have  increased  in  nccurat^' 
np  to  1S98,  which  is  tbe  last  year  in  which  observations  were  given 
by  Mr,  i>vnning  for  treatment  by  Mr.  Cookson.  The  fact  that 
ibey  go  in  a  coitst-mt  direction  seems  rather  to  point  to  the  new 
that  praet  ite  makes  iMsrlect. 

Mr.  hyxon.  1  should  like  to  ask  a  question.  I  think  the  point 
in  Mr.  ilerschersaud  in  ^Mr.  Cookson's  paj>ers  i^  the  small  probable 
error  of  the  determination  of  lh»^  radiant.  I  think  a  good  many 
would  have  been  inclined  to  think,  cHpeciully  from  the  disgram, 
that  .ill  the^e  meteors  come  from  one  point, and  that  they  wereerrora 
(if  obHervatjon,  but  1  thnik  that  Mr.  ilei-scbel  and  Mr.  Cookson 
hrtTo  ef^tablislicl  a  very  clear  case  for  these  observations.  1  should 
lilie  lo  n^k   Mr.  Cookson  if  he  c;m  tell  us  «hat  is  the  aienige 
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distaufe  ol'  the  severnl  tracks  in  one  of  these  shower*  from  tbw 
rioduced  radiant.  I  nm  not  sure  whether  the  lignreH  on  tlio  black- 
board are  the  errors  of  the  separate  tracks  or  of  the  deduced 
radiant. 

Mr,  Coolson.  The  particulars  on  the  board  are  the  tracks,  bu( 
ibe  error  of  the  radiant,  is  of  about  the  snme  size. 

Mr.  Ih/itou.  It  eeems  to  mo  that  Mr.  Denning  inufft  observo 
with  remarkable  accuracy,  and  that  Mr.  ilerachers  observatioua 
are  comparable  with  his. 

Prof.  Turner  then  gave  an  explanation  on  llie  blackboard,  and 
said :  I  have  had  an  opportunity  of  seeing  Mr.  Cookson's  pftp<^r# 
and  was  inucb  gratified  to  tfee  the  result,  it  did  not  altogether 
surprise  me,  because  I  had  known  of  Mr.  Deiinintr'a  contidonce  in. 
the  observations,  and  I  have  always  felt  fuith  in  their  uccuraor ; 
but  it  is  satisfactory  to  have  this  accuracy  expressed  by  Mr.  Cook- 
son  in  mathematical  form.  T  take  it  this  rt^Hult  has  an  important 
bearing  on  that  very  important  fact  (which  Mr.  Denning  iit  leiuit 
thinks  is  a  fact  and  which  1  have  every  conlideuce  in),  tbatcerlaiti 
radiants  are  stationary.  When  eminent  astronomers  challitngf? 
^Ir.  Denntng's  idea^  about  slaliouary  radiants  by  simply  saving 
that  he  has  niisfaken  a  series  of  coincidtnices  for  a  dflinite  law, 
there  was  no  way  of  refuting  tliem  in  definite  terms.  Mr.  Cook- 
son's  contribution  enables  ijomelbing  to  be  put  down  definitely  nu 
Ihut  side.  The  aiune  may  be  siiid  ubunt  Mr.  lierschel's  observations, 
which  1  hud  an  opportunity  of  hearing  about  ut  the  JJritish  Asso- 
ciation nt  Ilmdfoni. 

Mr.  Dt/soH  read  a  paper  sent  by  Mr.  Alex  Boherts,  of  Lovedale, 
South  Africa,  on  the  light-cnrvu  of  S  Anc.  This  star  was  din- 
coverwl  lo  he  variable  by  Mr.  Innes.  of  the  l^ape  Observatorv. 
Mr.  Kobcrts  had  observed  it  and  deduced  a  curve ot  tight-variation 
uf  which  the  period  was  small.  This  tilted  tlio  ohsprvatiouK 
very  well,  the  reMduals  being  Ichh  than  o'8  of  a  magnitude, 

yVir  i*rt4i*Unt.  This  <)uestion  will,  no  doubt,  be  elucidated  very 
much  when  the  large  Mct.'lean  lelnscope  is  in  order. 

Mr.  Ntwnll.  1  should  like  to  point  out  tiiat  there  is  verv  litt(« 
differeneo  between  this  short  variable  of  lo  hours  and  those  which 
l*rof.  Hiiiley  has  found  in  small  clusters  in  hid  observations  at. 
Arcquipa.  There  is  a  remarkal>le  coincidence  in  the  periods 
between  the  varioble^  in  these  clusters.  1  think  there  are  about. 
46  variables  which  have  a  period  of  about  12  hours.  This  ia  a 
perifxl  of  1 1  hours,  and  the  aimilarity  of  the  curve  is  very 
striking. 

/Vo/.  Turner  then  read  a  paper  on  the  Kotalion  of  the  Field  of 
a  Side'rostat.  Quoting  ihe  ctpiation  given  by  Cornu  in  the  Mtro- 
liht/aical  Jounmi  for  March  1900,  vi«., 

Xnn.ie^K  tan  Ju, 

where  0  is  the  angle  made  by  a  line  in  the  field  with  a  fixed   Unr, 
and  »*  is  an  ongle  changing  uniformly  in  the  pcrioti  of  one  day,  J»e. 
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pointed  uut  tliAt  this  equation  occurred  in  flliplic  motion,  0  bting 
ilie  true,  aod  n  the  eAccntriu  unumiily,  uiid  »)io;ve(J  bow,  by  a  link- 
work  arrungt:'n)»»nt  <ii"  tiiur  bars,  on«  of  Ihein  could  be  made  to 
rotalv  procifeely  in  tbo  manner  required  it  auotber  of  them  was 
rotutc>d  uniionnly.  Thus  the  viiriuble  rotation  of  the  field  can  bu 
coiupensHted  exactly  by  a  Htinple  mecbanica)  device.  He  pointed 
out  turthtT  (lie  way  in  wliich  tbe  case  of  the  coelostat  formed  the 
tratibiliou  from  caAcs  of  rotation  in  one  direction  to  those  in  tbo 
rt?verse  dinfction. 

Mr.  Maw.  There  would  probably  be  no  difficulty  in  carrying 
out  Prof.  Turner's  proposal  meclianically.  There  might  by  somu 
trouble  v>\niti  the  direction  of  motion  is  reversed;  but  supposing 
lli«  diugrnm  to  ivpreHent  a  24-hour  fwriod,  th«?  g"**'"  suggt'sted 
might  act  for  ttonieihing  like  ti  hours  without  any  diltlcultyat  nil. 

llif  Pffsidmt.  1  think  we  ought  to  return  our  Ihanka  to  Prof. 
Turner  for  the  clear  explanation  he  baa  given  us.  We  have  only 
a  few  more  jjapei^^i,  and  the  titles  of  tliesu  will  L>e  read.  Ttiti 
principal  budinoBS  seems  to  be  to  ballot  for  Fellows,  of  whom  we 
have  13  up  for  election  to-night. 

Mr.  Stwttil.  A  paper  has  been  recei\  ed  from  Mr.  11.  C.  I'lummer 
on  a  method  of  reducing  occultaiiona  of  atara  by  the  Moon,  together 
with  the  reduction  of  occultations  observed  on  three  occasions  at 
the  Liverpool  Observatory'.  The  paper  is  moro  suitttble  for  being 
read  at  leisure  than  for  readmg  here  this  evening.  Two  papers 
have  been  received  from  the  Koyal  Oboervatory,  Greeiiwicli, 
dealing  with  observations  of  occultations  of  stars  by  the  Moon, 
and  observations  of  the  Solar  Kclipse,  1900,  made  with  the 
j^inch  refractor;  and  there  were  also  papers  from  M.  Flam- 
tnarion  on  obitervatJonH  of  Jupiter  and  tbe  rotailou  of  tiaturn  in 
1896-97. 

The  following  papers  were  announced  and  partly  reJid ; — 

//.  n.  Turner.  "On  Mechanically  Correcting  the  liotation  of 
the  Fifld  ot"  a  Siderostat." 

Urtjan  Vookmn.  "  On  the  Accuracy  of  Gyu-ubaervationa  of 
Meteorii,  and  the  Det-erminaiioa  of  theu*  Radiant-points." 

J*  C,  W.  J/ei-scheL  "  I^onids  observed  at  Cambridge  Observa- 
tory, 1900  -November  13-15." 

Jf,  V,  I'lHfAMff,  "On  a  Method  of  Reducing  Occultationtt  of 
fitara  by  the  Moon*  together  uith  the  lieduction  ot  Occullations 
obftt*rved  on  thrf-e  occasions  at  tbe  Liverpool  Observatory." 

&'.  M.  Aotonitidi.  '*  Observations  of  Saturn  made  at  Juvisy 
Obwrvatorv  in  1900." 

,L  ir.  Jiofffrtfi.     "The  fiight-curve  of  8  Ar«." 

Jiotfttf  Of'g^riHtiorif,  (jrfcnwich.  '•  Observations  of  Occultations 
*»f  SiHi*a  and  JSiiturn  by  the  Moon  madt;  in  the  Ye:ir  igoo." 

Uouai  CfffHtrrtitori/^  Urcfnwirh.  (.Hiservatlonsof  the  .Solar  EcUpw? 
o(  1900  May  2^  made  at  the  Roval  Observatory." 
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Tbe  following  j^entlemen  were  elwted  Fellows  of  llio  Society  : — 

Chai-les  Anthmiy,  Jun.,  ^MDat.C.E.,  CaBiUfl  10^5,  Buenos  Aire** 
ArgentiDti  Kepublic. 

Ilennj  Otmund  ^firmin^.SuptTintendeDtiTrigonotnetHciil  Siirv^jTi 
Ceylou. 

A,  l\  G.  CampheU,  T.C.S.,  Assistant  Collector  %m\  Magistrate, 
BonrJ  of  Revenue,  Wndras,  India. 

Charien  Daviihon^  Koyal  Obserraton',  Greenwich,  S.E. 

Frtittk'  C.  Dumat^  Johnnneftbnrg,  Transtvnnl,  S,  Alrira. 

A.  T,  I'f"r/f/,  M.A.,  Cl>tt|jel  Iluusp,  AVestoe,  *Snuth  Sliii'lds. 

Walter  Htaih,  M.A..  Boilfott,  Coblmm,  Surrey. 

J.  C.  W.  Uertchd,  B.A.,  Lawn  Vpton.  Litlleuiore,  near 
Oxford. 

J.  A*.  Juimm,  Cnrdiff  Nautical  Academv,  47  SI.  Mnrv  Strtjot, 
Cardiff,  South  Male**. 

Cai>U  J,  W.  MaritfT,  i  The  Olf  n»  Roiitli  Road,  Forest  Hill.  S,H. 

A.  E.  Mooiy,  B.A.',  BSc,  St.  John's  College,  Hiillersea,  S.W. 

T,  M.  ^"ujJttint/alf,  B.Se.,  375  Bridgaiau  Street,  Bollon,  Lan- 
cashire. 

Ixichard  Wr^fortl^  Tbornfield  Villa,  (iosfortb,  near  Newcastlo- 
on-Tyne. 

Tbe  following  Cnmiidatcs  wcro  proposed  for  election  as  Fellowi 
of  the  Society  ; — 

7?.  \W  Chapvmtu  M.A.,  B.C.E.,  Lecturer  on  Engineering  «.ntl 
Phyftieal  Science  in  the  Universitj^  Adelaide,  South  Auatmlia 
(proposed  by  Sir  C.  Todd). 

CharU^i  J.  Intiacs,  Head  of  tbo  Upper  Nautical  School,  Oreen- 
wich,  S.E.  (proposed  by  T.  Lewis). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

Tna  second  ordinnry  Meeting  of  the  eleventh  Sefcsion  of  the 
Brilisb  Astronomical  Asuorintion  was  held  on  Wednesday,  Decem- 
ber 19,  uL  Sion  College,  Mr.  G.  M.  Seuhrukf^  President,  in  the 
Chair. 

Tlie  election  by  the  Council  of  ten  now  Menibfr^  was  confirmed. 

A  pai)er  on  the  "  Fireballs  of  1900  October  21,"  by  Mr.  Walur 
E*  Besley^  was  read.  The  writer  stated  that  the  evt*ning  of 
October  a  I  last  was  dislinKuished  by  the  appeanin<-e  of  a  auc- 
ceitaion  of  brilliant  meteors,  one  of  which  was  very  widely  obsen'ed. 
Accounts  of  it  had  come  to  hand  from  wime  2 58  sources,  it  having 
been  seen  from  no  len-t  than  35  Kngli!»h  counties,  as  well  as  frotu 
Wiilea,  the  Ule  of  Man.  and  Ireland.  Tbe  writer  had  attontplcU 
to  obtain  a  rt.*al  path  from  the  avemge  po^itinns  aMigncd  by  the 
best  ubfiervations  with  tbia  result: — Kadiaut  300*^  -h  10';  h«i|(ht*, 
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6^  miles  over  a  point  3  miles  N.  of  Leominstor  to  t^\  miles  over  a 
ijotnt  5  miles  N.  of  Wolverlmtiipton ;  length  of  path  4S  milen. 
This  wa»  iu  fair  agreement  with  the  path  deduced  by  Mr.  Donnini;. 
A  uuml>or  of  observers  rt'ported  Rounds  in  connection  with  either 
ita  pa'«''u(;e  or  ils  explosion,  liet'erenoe  was  tilso  made  to  several 
other  fii-ehallrt  Heea  on  the  same  night. 

J/f.  Crommelin  said  that  as  the  fireboll  did  not  seem  to  have 
appruached  ut  any  point  within  so  mileii  of  the  Kurth,  the  soundii 
laid  to  have  accompanied  its  pa.ssage  mti:ib  have  been  purely 
imaginary  or  at  aity  rale  quite  tuiconnected  with  it.  It  wa«  cer- 
Ciiinly  a  very  curiotiu  ooiaeidence  that  there  should  have  been  six 
brilliant  meteora  on  one  night,  and  apparently  all  from  different 
radiants. 

Mr.  C.  T,  IVIiitmeU  read  a  pftp'3r  on  *'  The  Shndows  oF  Jupiter's 
Satellites*,*'  giving  a  record  of  observations  made  by  Mr,  Scrlven 
Bolton  in  watching  the  transit  of  the  shadow  of  Satellite  III. 
acro-'H  Jupiter.  These  obj^ervations,  the  writT  continued,  com- 
pletely contiimed  hii»  theoretical  predictions  tliat  when  Jupiter 
wa«  at  quadrature,  the  shadow  of  Satellite  111.,  if  transiting 
equarorially,  would  be  6]  tiiuea  broader  at  the  phase-limb  than  at 
the  other  limb,  but  that  the  height  would  remain  constant ;  and  if 
the  transit  was  not  equatorial,  the  change  in  breadth  would  be 
less,  and  this  would  also  be  the  case  it  the  observations  were 
made,  not  at  quadrature,  but  neart*r  opposition — at  whii'h,oF  course, 
the  changes  vanished.  A  lantern-sUdo  copy  of  Mr.  Bolton's 
drawing  was  thrown  on  the  screen. 

Mr.  CrommeHn  said  it  was  very  satisfactory  to  have  got  such  an 
admirable  confirmation  of  Mr.  AVhitmell's  theory.  He  wished  to 
call  attention  to  the  fiR-t  that  on  jotb  June  next  the  Etirth  would 
transit  across  the  Sun  for  Jupiter,  and  duringtlie  transit  Satellite  1. 
^would  cross  the  disc  of  Jupiter,  so  that  the  satellite  would  be 
Imost  entirely  occulting  its  own  shadnw;  but  the  shadow,  owing 
to  the  penurnbral  fringe,  would  be  bij^ger  than  the  satellite,  so 
that  tbi^  shadow  would  l>e  seen  as  a  dusky  ring  round  the  satellite. 
It  wiiidd  be  an  interesting  phenomenon  to  took  out  for  and  would 
bo  visible  in  this  country. 

Mr.  Maunder  read  two  short  papers,  which  would  Appear  in  the 
Report  of  the  Eclipse  of  May  last.  This  Report,  he  said,  had 
been  promised  by  the  dnte  of  the  next  Meeting.  The  Hrst  paper, 
by  Mr.  and  Mrs.  Mriunder,  was  entitled  "  Coronal  Extensions  on 
the  Photographs  of  the  Eclipse  of  1900  May  2S."  As  the  pair  of 
photo;;ruphs  to  which,  iu  the  Indian  ecli|*se,  the  longest  exposure 
was  given  showed  the  coronal  streamers  to  the  greatest  distance 
from  the  Sun,  it  was  resolved  to  give  as  long  an  exposure  in  tbe 
edipse  of  May  last  afi  its  conditions  permitted,  and  exposures  of 
48  seconds  were  given,  as  compared  with  20  seconds  in  1898. 
The  result,  however,  was  thiil,  so  far  from  recording  longer 
Mtreamera  than  in  1S98,  the  longest  ray  pliotognipheil  was  barely 
half  the  length  of  the  great  ray  seen  in  tbe  Indian  eclipse.     Tlie 


80 


British  A»tronom\eal  JiMociadon.       [No.  30 


[No.  302.   I 

and  it  was 

should,   if 


nium^  of  tbe  failiit^  wuh  inquirfd  into  in  soinH  dt*tail 
n<)l<'d  ihiit  il)t)  next  cdipm*,  Ihut  of  May  iS,  tooi, 
weather  conditions  were  favourablf,  give  a  upeciuliy  good  o(>|>or- 
tudity  for  settling  the  qufstioii.  It  neerued  dt'sirnble,  therefore, 
that  t»v«'ry  varifty  of  exposure  nhould  bt;  given,  including  some 
for  tbo  whulu  length  of  time  available. 

Till'  other  note  was  ou  •*  Illumination  during  the  late  Eclipse 
cunipared  with  Twilij^ht  Illuminatiou."  Ajii  a  ro$ult  of  8onie 
obiM^^vations  made  iiffer  tho  (H'lipst^  of  1898,  January  22,  in  India, 
uix  of  those  who  obsiTVw!  the  last  eclipNi*  made  attempts,  quit« 
iniie[Hmdently,  to  estimate  the  time  at  which  the  general  illumina- 
tion after  sundown  corresponded  to  (hat  during  mid-totality. 
Two  of  the  obiiervntions  Blood  out,  but  the  other  four  were  in 
most  remarkablo  agreement.  When  tlie  observations  were  re- 
ditn-d  to  ascertain  the  distancf  Ih'Jow  thi*  horinou  to  which  the 
Kiiii  had  sunk  at  the  times  recorded,  they  agreed  within  one  or 
two  t^Miths  of  a  degree.  The  result  a  pointed  to  the  189S  corona 
not  having  bct^n  quite  so  bright  as  thai  of  igoo,  and  tbe  general 
illumination  cortvpondeil  to  that  of  twilight  when  the  Sun  was 
btilwtH*n  6^  and  7**  below  the  horiron. 

Mr.  Whitmttt  asked  if  the  observations  were  made  tbe  same 
evening. 

Mr.  MaumUt"  rt^plieil  that  thn*e  of  them  wore  mtde  tbe  ••!&• 
evening,  two  on  May  30,  and  one  on  June  1. 

Mr.  W'fstnf  rtMiiarked  that  the  C'Ompanitivclr  nmall  extcnition  of 
tKr  rorona  during  the  eclipse  of  1900  showed  that  at  the  different 
minimum  sun-s|)ot  ]>enoda  it  did  not  exactly  repeat  itself.  In 
1S7S  thi>  corona  \vns  seen  to  extend  many  degrees  from  the  Sun 
tH^th  ca«t  and  wi^^U  It  was  clear  that  the  caronn  at  one  mfnimtun 
pcrioii  only  vcrv  roughly  reproduced  the  conditions  of  the  previoin 
minimum,  not  only  a*  rrganls  the  crvat  extensions,  but  al«i>  with 
rr(t|Hvr  (o  the  angles  at  which  the  ravs  were  diverted  in  the 
)  din*ction.  It  would  be  most  importjint  to  Kave  tbe 
•  :   1901  photographed  with  long  expo»ur«r->,  to  see  if  there 

Wore  prrtodieal  changeA  in  the  conmal  extensions. 

Mr.  C'r««»(»WVtt,BpcaVini:  with  n^for.rjrc  to  the  secood  DOt«  Tmd 
V^  Mr.  Mautider,  r 
''dial  rusted  th«  resuJ: 
frvKo  dinrct  sunlight  befon*  tcitaliiv. 

Mr.  U.  Km^  Movrt  ^1'  1  V 
«*&*  a  m«*Biber  KrN>t»rd 
Btuttto*  before  U)telity. 
'9i  tbv  rejected  ooeBL     IV 
corrad  ooe?    He  w»?i»-h)  ni.'ur*;  -»*.  Mty. 

nW  iWadeaf  reczuarlcvil  tha*.  »rriug  that  tbe  ere  vm  sueb  •  bad 
pboto— lir,  it  teemed  Bttfpmuis  that  the  obwrntiooa  nu  aonoar 
lofilhw. 

A  mtprr  by  Mr^  StmJfw  ITtlKnie*  oa  *'Tfae  DduUp  Ctanle 
of    Mm."   ««  ih«i   iM^       Tbi  wHtm    naufaal  ihaX    Oka 


latioo,  Msd  he  nther 


rt!irf  V   (if 


i-i}w*>*rrm  of  wbidi  be 

.ud  a  Italf  or  two 

<.-u»crvatJoa  w«aoiw 

Iter  all  theirs  »w  the  otdj 
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conrladine  portion  of  M.  AntoDiadi*8  "  Considprations  on  tbe 
Double  Canals  of  Mars/'  in  VdI.  xi.,  No.  1  of  the  ^tf«'-w«/,  inclined 
him  to  think  thnt  their  views  were  not  »o  g^reotly  in  disftc^reement 
nftcr  all.  It  appeared  that  M.  Antoniadi  did  admit  the  reality  of 
the  HnpliHty  of  the  Nilokeras,  and  also  that  the  "  optica!  theory," 
08  defined  in  recent  discuHttions,  did  not  seem  to  account  for  all 
ibe  doublings  w?en  by  him  at  Juvisy.  That  l)eitig  so,  be  was 
inclined  to  ask  why  invoke  the  "  optical  theory  '*  at  all  ?  He 
concl  tided  by  erpressing  the  hope  that  Mars  could  be  exhaustively 
observed  by  memberB  of  the  Association  during  the  coming 
oppottilion. 

-Ilr.  ^flw  exhibited  a  rminl>er  of  slideH  which  had  been  presented 
to  the  Koyal  Astroncmiical  Society  by  Prof.  David  Todd  in  illus- 
tration of  his  instrument  for  automal really  exposing  photographic 
plates  during  a  aoior  eclipse.  Mr.  Maw  reminded  the  meeting 
that  he  had  referred  to  Prof.  Todd's  work  in  bin  presidential 
addre^ta  io  October  last,  and  the  slides  bhown  would  serve  to 
hupplement  the  remarks  then  mode.  The  inNtrunients  were  used 
hy  Prof.  Todd  for  observing  the  eclipse  of  May  last  at  Tripoli, 
and  by  one  of  them  83  photographs  of  the  corona  v\ero  taken  in 
51^  seconds.     They  were  also  to  be  U8*»d  in  Snniatm  next  year. 

Mr.  Wftlrff  thought  that  Prof.  Todd's  methods  of  photographing 
the  corona  in  rings  or  zones  would  produce  a  succession  of  bands 
round  the  I?un  in  the  picture  which  would  interfere  with  the 
effect  and  confuse  detail's. 

Some  drawings  of  Saturn  by  Mr.  Scriven  BoUon  were  handed 
ruund  and  dtscu&Hod,  aiid  several  slides  iIJii.«traling  star-dusters 
were  shown  by  Mr.  l/airi/  Ellis  as  an  indication  of  the  work 
U*mg  done  by  the  Photographic  Section. 

Tbe  meeting  was  concluded  by  the  I'eading  of  reports  from  tbo 
\ew  South  Wales  nnd  Victoria  Branches. 


BOYAL  METEOBOLOGICAL  SOCIETY, 

Thk  Annual  General  Meeting  of  this  Society  was  held  on 
W'edriesday   evening.   January    16,   at   the    Institution   of    Civil 

>gir.eer8.  Great  George  Street,  Westminster.  The  Prt^sident, 
Dr.  C.  Thevdifrif  Williarm,  was  in  the  Chair. 

The.  Sterctarif  read  the  Keport  of  the  Council,  which  showed 
the  Society  to  be  in  a  satisfactory  condition,  there  being  an  increase 
of  5^  in  tbe  number  of  Fellows  over  thuse  of  llie  previous  year, 
''.  r fence  was  made  to  the  celebration  of  the  Soeiely's  Jubilee  on 
■  i-  ,!  3-4  last,  and  aUo  to  the  deaih  of  Mr.  G.  J.  Symona,  F.R.fci., 
who  ha«l,  amongst  other  thingn,  bequeathed  to  (he  Society  about 
230O  volumes  and  4C00  pamphlets  from  bis  valuable  library. 

Dr,  C,  Theodore  WtUiamt  delivered  the  Presidential  Address, 
Uking  for  bis  subject  "The  Climate  of  Norway  and  its  Factors." 
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Ho  considered  Ihat  its  mctooroloj^y  should  provo  an  attrartiva 
study  for  the  Society,  as  having  much  in  common  with  that  of  our 
country,  both  the  Norwegian  and  the  British  shores  being  in- 
tlueru't'd  by  the  same  Gult-streara,  and  having  their  winters  and 
euuimers  ttmpered  by  the  aame  e(|iiali/.ing  agency.  The  factor* 
which  inHueuced  the  climate  were:— (i)  the  inftulnr  cbaracfer  of 
the  country  ;  (2)  the  distribution  of  the  mountain-ranges,  whiib 
explains  to  a  large  extent  (he  nunfall;  (3)  the  waters  of  the 
ocean,  which,  from  a  variety  of  circuuiNiances,  come  into  clo^te 
connection  with  much  of  thu  country,  and  thus  temper  extremes 
of  climate ;  and  ^4)  the  Sun,  which  in  this  latitude  rpinains  iu  the 
eumnicr  long  above  the  horizon,  and  in  tl»e  winter  lonjj  below  it. 
The  Address  \\n»  illustrated  by  a  large  number  of  lantem-itlided 
of  Norwegian  scinery,  embracing  mountains,  glaciers,  fjorda,  Slc. 

The  elei  tion  of  Offitvrs  and  Council  for  the  ensuing  vear  then 
took  place,  J/r.  W,  If.  Diws  being  appointed  Presi<lent,  aad 
Dr.  C,  Thttklore  \Y1UUim4  Treasurer. 
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The  Si>ecirum  of  the  "Flash"  *. 

ly  this  paper  the  results  are  giren  of  a  detailed  study  of  a  9erie« 
of  spectra  photographed  n-ith  a  prismatic  camera  of  aj  iochet 
aperture  and  36  niches  focus,  *" 

'  These  photographs,  which  are  described  in  detail  in  the  papf»r. 
include  the  spectrum  of  the  cu8(,8  taken  immediately  before  and 
after  totality,  and  the  complex  bright  Une  spectrum  of  the  '*fla»h** 
obtained  at  second  and  third  contactj>.  The  spectra  of  the  upper 
cbromoBphere,  proQunem^s,  and  corona  are  shown  in  the  plate's 
erpoard  during  the  total  phase  of  the  eclipse. 

The  ware-Ieneth  determinations  in  the  ca«e  of  the  tlash-^pectm 
corer  the  whole  range  of  spectrum  between  D"  and  X  3340  in 
thr  pAtn^me  nltm-violet,  but,  owing  to  the  small  scale  of  tho 
imag<>9.  ihe  results  are  nut  consideivd  very  trustworthy  except  iii 
the  rt-'gion  more  refrangible  than  K. 

Tables  are  given  of  all  the  bright  Unqs  measured,  with  thc^f. 
inteDsitieH  and  cho  elements  with  which  they  have  been  identified 
A  sepaiate  tible  is  also  given  of  the  hydrogen  lines,  of  which  at 
least  aS  ar^  shm^n  on  one  of  the  plates. 

The  I'!  '      suits  diK'Ussed  in  1'  - 

to  the  c<  I   of  the  louff  chi 

between  Ihr  '  r.^Ut   lines  of  ibo  flash  aud   the 

ordiii'^rv  "oUr  «fn-rlnmt. 

^        '  ... 

talu 


lire  those  rplating 
and  Ihe  relatiotij 
dftrk  liues  of  \h^\ 


*•*  with  Bowland'a^ 
id  to  ^)e  in  rr*aUty 


•  0'«irr«l  fSMlte  flbhit-Md  from  •  ^■ll«d 
|T«iilic<l  tt  th«  toUr  cdip*  of  J<tBuai7  *^  **9* 


BM«*a  of  tpvrtrft  plwle- 
AMrad  u(  ft  fmftt  kf 


1901.]       Problem  of  the  Revermg  Layer, 


83 


I 


vary  cliweiy  related,  although,  owin^  to  groat  differenoes  in  thi> 
rdativft  intonstties  of  thu  hues  due  to  different  elemeats,  they  would 
tppfAr  at  first  uight  to  huvo  little  in  common. 

It  is  coiicliidtHl  frooi  I  hose  results  that  the  flash-spectrum  does 
Dot  rvHlIy  represent  the  upper,  more  dittused  portion  ot  a  stratum 
of  gas  which,  by  its  absorption,  producein  tho  Kmunhol'or  dark- 
line  spectrum.  The  diiTereni-es  in  relativo  intensity  are  explained 
as  (he  result  of  the  very  unequal  hei^hta  to  which  the  different 
elpment«  ascend  in  the  chromosphere;  the  more  diffused  gases  of 
low  density  giving  strong  emission-iiues  but  weak  absorpliim- 
lines,  whilst  lu\v-ly  mg  goses  of  great  density  give  strong  absorptiou- 
liaes  bat  weak  linefi  in  the  Hash-spectrum. 

A  somewhat  unlooked-for  result  of  the  investigation  is  the  large 
proportion  of  liuea  in  the  spectrum  of  the  Hash  which  have  been 
identi6fd  with  known  elements. 

The  hytlrogen  spectrum  and  the  part  played  by  hydrogen  and 
helium  ui  the  lower  chromospheru  are  aUo  diacus^d  iu  the  paper. 


77ie  Problrm  of  the  Reversing  Layer. 

pEonwaott  Frost's  ahle  discussion  •  of  the  flnsh-and-cusp  photo- 
graphs obtained  by  him  during  the  North  Curolina  eclipse  of  hwt 
May  is  almost  decisive  of  the  "  roversing-Iayer "  controversy. 
His  availuble  material  consisted  of  six  impressions,  four  taken  with 
a  prism-train,  two  with  a  concave  grating,  used  direct,  without 
slit  or  lenses.  The  spectral  region  sharply  delined  in  thorn 
extended  from  A  4050  to  X  4900;  so  that  the  range  of  the 
investigation  was  somewhat  narrowly  limited.  Its  outcomo, 
however,  was  precise.  Of  382  flash-lines  measured  and  compared 
with  Rowland's  Table  of  solar  wave-lengths,  no  less  than  241,  or 
63  per  cent.,  fell  into  place  as  reversals  of  Kraunhofer  lines ;  and 
where  the  detinition  was  best,  the  percentage  rose  to  seventy. 

For  the  complete  representation  of  the  connection  between  the 
bright  and  dark  lines,  however,  it-  was  necessary  to  look  at  the 
negative  side  of  the  question  :  the  number  of  Rowland's  linen 
above  a  certain  standard  of  strength  missing  from  the  plates  hud 
to  he  token  into  account.  Their  enumeration  proved  contirmatory 
of  what  the  direct  method  had  indicated.  *' Hence  we  reach  the 
very  important  conclusion,"  Professor  Frost  writes,  '*that  at  least 
60  per  cent. — und  probably  many  mon.' — of  the  stronger  dark 
Hnes  of  the  solar  spectrum  are  found  to  be  bright  in  a  stratum  not 
exceeding  (for  the  great  majority  of  the  lines)  i",  or  less  than  500 
miles  in  height  above  the  solar  photasphere.  There  i-*,  moreover, 
no  reason  in  general  to  suppose  that  this  if*  not  equally  true  of  the 
fainter  lines.  Therefore  we  may  regard  the  existence  of  a  reversing 
stratum  at  the  base  of  the  chromosphere  as  fully  confirmed  by 
the  photographs  "  (/oc,  o/.  p.  345). 

*  Th*  AttrrpAyBtcal  Jowitai,  vol.  xii.  p.  307,  Deo.  1900. 
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?iJor  is  this  iufert^nce  likely  to  b(»  BtTionwly  coiiipromiat'd  by  tlio 
fur.  hrr  cxletiMion  of  euqiiin*.  The  iiuliciHioufl  jMiint  rathiT 
lowjircis  a  more  closely  approximate  idenliliaitiori  ot"  thf  flji«h- 
bpeclruni  with  the  frnunhofer  Bpertrtim  qh  the  tochniqup  of 
tfhpse-phologniphy  gratlually  improves.  But  the  Battf*factory 
IfK'ulizutiou  ot^  aUsurpiive  action  in  the  Sun  by  no  meaiiK  reruoves 
ttll  the  diOicultica  connected  with  it.  Enough  remain  to  chidlyiigo 
ti.e  keenest  curiosity,  and  almost  to  baflle  liopos  of  arriving  ut  Auy 
fcaNible  csplaimtion  of  the  phenomenon  as  a  whole. 

The  chromosphmc  Hpectnira  cnn  be  distinguished  from  the 
flash-epectrum  by  the  length  oE  the  arcs  formed  by  itn  conelituent 
rays.  On  plnlcH  exposed  just  before  and  after  totality  the 
variously  refrangible  light  of  hydrogen,  helium,  and  calcium 
fringes  ioo°  to  120°  of  the  linib,  whik*  the  iron-lines,  and 
hundreds  besidcH,  figure  ;w  mere  hair-stretika  ot  brief  illiiraiuatiou. 
JJut  theae  extremes  are  n«t  abruptly  separated.  Arcs  ni'e  found 
of  every  inlermediato  h^n^th,  showing  that  the  rever.kinp-layer — as 
might  ha\e  l)een  anticipated — is  continuous  with  the  chromo- 
^pllere.  The  photographs,  at  l(»n8t,  supply  no  facts  upon  which  to 
luund  a  delimilation-wheme ;  the  lower  merge  into  the  up]>er 
titratn;  if  couditioua  become  modified  with  elevation,  it  mtiat  be 
by  fine  gradaliouti,  not  all  at  once,  at  the  crossing  of  a  fixed 
boundary. 

Wliat  is  quite  clear  is  that  the  numerous  ingredienta  of  Iho 
formation   are    sorted   out    ou   some   principle   strange    to   our 
('jspcrienoe.     No  correspondence  can  be  traced  between  the  lengtU 
of  the  nro  and   tlie  atomic  weights  of  the  subfitanccs  originating 
them.     Calcium,  au  is  well  known,  floats  higher  than  liydrog;en  ; 
titanium  reaches  altitudes  scarcely  inferior;  scandium,  chromium, 
strontiuui,  all  ri^e  higli  and  shine  widely,  while  substances  ofj 
greatly  inferior  density  show  by  an  evanescent  flash.     Tiie  case  of 
iitangunese  is  thought  by  Professor  IVost  to  be  peculiar.     A  good 
many  of  tb^i  unreversed  liowland  lines  belong  to  it,  and  the  metal 
is  hence  inferred  to  glow  out  of  sight,  in  a  gaseous  atratum  close  to 
ihe  photosphere.     Nevertheless,  it  coutnbutes  a  striking  set  of 
nltra-violet  rays  to  the  chromospberic  spectrum  ;  and  these  aw 
nmong  the  lines  which — in  Sir  Norman  Lockyer's  phrase — becom 
'*enhunced  *'  iu  parsing  from  the  electric  arc  to  llie  spark  •.     Th 
incongruity   exempliiies    the    apparently   contradictory    evidem 
fivqiienily  derived  Irom  different  radiations  of   the  same  sol 
element.     The  behaviour  of  calcium  iue^itably  occurs  to  the  mind 
Judging  by  the  length  of  its  "  blue  "are  at  X  4227,  we  should  ii,wi_ 
to  ihe  vap'>ur  a  depth  of  barely  one  thousand  miles;  yet  the  nam 
material,  altenuaied  to  the  pitch  of  giving  a  two-lino  Kpe^trum, 
mounts  as  much  higher  as  solar  explosive  forces  cun  carry  it. 

The  Bbfiorpti\e   metBeiency   of    chromospberic   hydrogen   an 
lielium  nuty  be  an  ajiumaly  ut  the  same  order.     I'our,  nr  posnibl 
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Sve,  hydrogen-linea  (He  beinir  masked  by  the  H  of  calfiuui)  are 
dark  in  the  Sun  ;  tbirty  are  bright  in  the  chromosphere.  Yet 
ever}'  ray  from  the  Sun*?*  disc  that  reaches  our  eyes  traverses  the 
chroinowpheric  filter.  Why  does  it  remain  unimpressed  by  the 
ultra-violet  hydrogen  sequence  ?  To  reply  that-  the  ehromoapheric 
gases  are  not  in  a  condition  to  absorb  might  seem  hko  a  retrogres- 
aion  to  Argan's  famous  rationale  of  the  sopjrilic  properties  of 
opium  ;  yet  Hoinething  more  than  a  verbal  shift  i«t  really  involved. 
IL-rr  Cantor  tinds  that  gases  rendered  iucandeseeut  by  electricity 
fail  to  exert  their  due  w»lective  stoppage  upon  light*;  and  his 
ex[>eriment4  cannot  bo  ignored  in  the  present  connectiou.  The 
perfect  tran^jpftrvncy  of  chromospheric  helium  is  accentuated 
by  the  orrasional  appearance  of  dark  I)^  in  the  penumbrm  of 
spots.  Unusual  disturbanre  seems  to  be  indicated  by  this  peculiar 
•lympToni  ;  but  the  alteration  of  circumstances  through  which  it 
develops  cannot  rcAdily  be  defined,  or  even  imagined.  All  that 
netnl  be  t>aid  is  that  it  tends, /^;*o  tanto^  to  assimilate  the  fSun  to 
stars  of  the  "Orion"  type,  in  which  helium-absorption  is  character- 
istically Rtmng. 

The  liK*alization  of  the  n^versing-layer  fixes  the  region  of  faculip, 
Mttiiift>st  oulero\Uh8  fn)m  the  photosphere,  they  escape  no  part  of 
the  Fraunhot'er  nbsorpiion.  Line  for  line,  their  spectrum  matches 
that  of  the  iSun.  They  are,  then,  wholly  submerged  beneath  the 
solar  rtwersing  stnila.  But  this  situation  is  irreconcilable  with 
the  dispbiV  of  calcium-emissions,  such  as  were  photoj»raphed  in 
connection  with  taenia^  by  Hale  and  Deslandres,  Phiinly,  such 
emi»^ionH  cannot  originate  beneath  relatively  cool  and  denso  strata 
of  the  same  material.  Hence  (in  part,  at  least)  (he  distinction  set 
up  by  M.  Deslandres  between  *'facular  tlames  *'  and  ordinary 
fneulas  the  formerly  being  properly  chromospheric,  the  latter, 
photo-Hpheric  format  io»»s. 

Manifold  incongruities  affect  the  measurements  of  the  Sun's 
rotjition  from  the  viiriou:*  solar  appendages.  Spots,  Fruunhttfer 
tincts,  onH  facul»all  yield  different  rates:  nor  can  they  bearnmged 
io  nny  satisfactory  order  of  pn>gre3siori.  The  subject  hristlea 
with  difficullies  and  is  scarcely  yet  ripe  for  discussion.  But,  if 
Jewdl's  rulo  of  acicleration  outward  hold  good,  fine  disi'rimina- 
tions  will  become  necessary  between  results  derived  from  thn 
inous  absorptive  elements,  in  correspondenco  with  the  heights 
irerally  assignable  to  thom  in  the  reversing  layer.  The  velocity 
given,  for  instance,  by  Doners  pair  of  iron-lines  will  have  to  bo 
wpefully  compared  with  the  drifting  motiona  indicated  by  lines  of 
titanium,  say,  or  of  magnesium  or  chromium.  Many  such  en- 
quiries will  doubtless  be  attempted  in  the  immediate  future.  Each 
oiust  help,  in  its  measure,  to  bring  the  problem  of  the  reversing- 
la^er  nearer  to  a  solutiou.  A.  M.  Clerks. 


*  AnnnUn  der  Pkytik.  1900,  p.  4.62,  quoted  by  G.  P.  FiUgerald,  Tfatitrf, 
May  J,  1900,  p.  7- 
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The  coming  Solar  Eclipse, 

Tui8  title  recurs  periodically  in  our  pages,  but  the  subject  changes, 
tming  to  change  in  point  of  view.  The  last  "coming"  Eclipse 
has  been  the  "  recent,"  and  is  now  the  '*  last "  eclipse,  whilst  we 
lire  publishing  results  of  the  eclipse  before  Ust  in  the  present 
number.  The  next  solar  eclipse  will  be  on  May  x8  (civil).  It 
w  ill  be  invisible  at  Greenwich,  and  the  places  from  which  it  can  be 
Nceti  OS  a  total  eclipse  are  far  distant.  The  nearest  is  Mauritius, 
\vheretotalitylastsabout3l  minutes;  butatthe  more  distant  stations 
in  the  Malay  Archipelago  totality  will  be  longer,  about  6  minutes 
in  Sumatra,  and  the  Sun  will  be  higher.  As  to  the  weather^ 
chances  in  Mauritius,  Mr.  Claxton,  the  Director  of  the  Boyal 
Alt'rvd  Observatory,  has  tabulated  and  communicated  to  us*  the 
ut>{!ierved  state  of  the  sky  at  bis  obserratorr  on  May  18  during 
the  last  15  years ;  and,  judging  from  the  data,  he  says : — **  It  will 
bt>  set'n  that  the  probable  conditions  are  decidedly  favourable.  On 
only  two  occasions  since  1S74  has  the  sky  been  overcast  at  9  A.ir. 
oa  the  iSth  of  May,  and  on  16  occasions  it  has  been  less  thaa 
h:ilf  covcrvd ;  on  nine  occasions  it  has  been  practically  cloudless. 
The  fiunshtne  records  only  extend  as  far  back  as  1887 ;  from  the 
numbers  given  it  will  be  seen  that  there  has  been  constant 
»un!ihine«  between  S^  and  10^  a.m.,  six  times  out  of  fourteen,  and 
iie«rty  constant  sunshine  on  five  other  occssions. 

"The  extpemes  of  temperatuns  are  from  71**  to  77**,  while  the 
f gun*s  show  that  nothing  is  to  be  fraivd  from  excessive  damp,  nor 
aix^  hich  winds  to  be  expected. 

**  With  iv^iard  to  the  most  suitable  time  for  taking  Sun  photo- 
graphs, it  may  be  mentioned  tliat  at  Mauritius  the  best  resuHa 
are  obtained  from  two  to  three  hours  after  sunrise,  so  that  totatitr 
oorurs  at  nearly  the  be»t  po^ible  tinie;  nearer  to  sunrise  the 
atmosphere  is  sTill,  but  haty,  and  during  the  heat  of  the  day  the 
ccintillation  is  intense,"^ 

Thi$re<^r»onlv  totheObMTx^torr.  At  other  stations,  especially 
un  the  h^rber  land»,  vw*  different  mvatbfs^^oodirions  may  be 
expecSed.  Ne*P  the  »ea$l>oiv,  then,  the  t^.anors  of  fine  w«thcr 
wi.l  he  grcaOier  than  on  the  hi^rhlantK  and  this.  comUned  with  the 
o^nxefiienoe  afforded  by  a  fxted  o^eier^atorT,  »i!l  detract  from  the 
ui»doul4c^  advantage  of  obeeriinc  at  hicher  ahitiukts  whidi,  it 
M«\  he  rf«nar^ed,  are  easaN*  acressibVe  by  rail  ^np  to  iSoo  fe«tV 

The  island  ij^  too  ftnall  to  «ao8e  any  matvrml  diffiw^my  ie  the 
deraiioB  of  tctabty  at  different  sraiMRis.  The-  maximam  is  abovt 
j;*  4S*  -  **  Swailiac,  a  rilh^  on  the  south  oivsu  <t  is  5*  39*  ;  aft 
ihe  *^wier»atocT,  3*  ^55'  :   and  ai   Mapcm.  <m  tlie  Dortk   rman. 

F^rven  tiie  Roral  Ob^naionr,  tiwynwicK  Mr.  Mauidfr  «il 
pTohftky  CO  to  M*Mr.tiu*  and  j«a  foiOR»  w«h  Mr,  Oaxteo^  a 
lonneir  <«SV«g*e  at  Omn<tiA.    fV  Uopl  Mfrtd  0^a»«i«T 
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in  that  laland  is  primarily  a  metoopologioal  ohservaiory,  hut 
|>os9094»i?«  a  *tix-inch  equatorial,  a  t.hree-iiich  tr;in«it,  and  a  four- 
inch  pKoloheliograph.  With  the  last  of  the^ie  iiistruTo^nti 
p'toto^jraphs  of  the  Sun  are  taken  rr»gularly,  and  are  for^vardc'd  to 
the  Solar  Physics  CoIlltnit^ee  to  till  up  the  pips  in  the  wries  of 
solar  photographs  taki^n  at  the  Koyal  Obaervalopy,  Or^etiwicli. 
It  is  intended  that  photographs  of  the  prominences  and  of  the 
lower  corona  should  be  taken  with  tiiis  iriMtruuient  during  the 
total  phase,  the  imau:e  of  the  Moon  having  a  diameter  of  nearly 
8  inches  on  the  plate.  A  serieH  of  photo^mph's  would  aUo  be 
taken  of  the  Sun  during  the  partial  phase  fur  the  di*teriniimtion 
of  the  Mooo*8  place,  and  of  the  reUtive  diainetem  of  the  Sun  and 
Moon. 

Mr.  Rfannder  will  take  with  him  a  four-inch  photnheltoj^raph 
J'-ns  titted  with  ft  neg:»tive  i-nlarger,  so  a*  to  take  an  ima^e  of  I  he 
Moon  two  inch<.'B  in  di.Lmet<>r.  This  instrument  will  bo  used  to 
get  plu»!o^raphs  of  the  corona  in  general.  A  four-inch  Uallmeyer 
R.  IS.  lens  of  32-inch  focus  will  also  be  taken,  to  secure,  if 
posaible,  photojjniph-*  of  the  outer  oxtousions. 

Mr.  Evershed  ha-*  uNo  pr.unised  to  lend  his  two-inch  prismatic 
iumera,  which  was  so  pre-eiiinently  succcessful  in  his  hiinds  at 
th»*  e<^lip**e  of  1898  in  India.  This  will  be  u-^ed,  as  on  that 
uoi<stiion,  for  photographs  of  the  spectrum  of  the  '*  Hash  " :  but 
llie  spectrum  of  the  corona  will  be  the  especial  object  to  be 
secured.  This  prismatic  camera  and  the  three  instruments 
described  above  will  be  su[>plied  with  li^ht  from  two  coeluitat", 
one  of  16  inches  diiinuter,  and  the  other  of  12  inches. 

An  obserfinjf  pafty,  consiistinf:  of  Mr.  Ne\*'all,  Mr.  Dyson,  and 
Mr.  Atkinson,  will  procwjd  to  Sumatra.  Mr.  Newall  represents 
the  Joint  Permanent  Eclipse  Committee,  Mr.  Dt'son  t^oes  as 
representative  from  the  Koyal  Observatory,  GrreHuwich,  and 
Mr.  Atkinson,  who  rendered  great  holp  to  the  expedition  at  Ovar 
last  year,  has  generously  volunteered  to  undertake  Ihe  lengthier 
journey  to  give  similar  help  on  this  ocL'^asiou.  Thn  oh-^ervntion^ 
projtH;le<l  by  Mr.  No  wall  are  : — (i)  The  determination  of  the 
rotation  of  the  corona  ;  (ii)  By  mejns  of  a  erating  to  photograph 
cortmal  rings  corresponding  to  different  lines;  (iii)  Polariscopio 
observations  simitar  to  those  made  at  Alc;iers  in  May  1900.  His 
programme  al^o  includes  the  "  flash,"  and  some  other  of  the  ob- 
servations made  last  year,  Mr.  Dyson  has  charge  of  the  Thompson 
9-tnch  obji'ct-glass,  wiihmagniher,  to  obtain  photographs  unascaln 
of  4  incht«  to  the  Sun's  diameter  :  of  a  double  tube  with  rapid 
Icrnses,  t-o  show  the  coronal  streamers  and  the  extension;  and  of 
tt(piart/.8pectrosi\>p^%  kindly  lent  byCapt.  Hills  for  the  photo^rapliy 
of  the  .spectrum  of  the  corona  and  of  the  "flash  "  in  the  ultra-violet 
part  of  the  si*ectruin. 

It  is  reported  that  Prof.  Barnard,  of  the  Yerkes  Observatory,  is 
also  going  to  Siinialra.  There  is  an  establishment  of  .IcHurt 
Fathers  ut  I'aJaitg,  in  that  isUfid,  and  we  hear,  through  Father 
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Cortio,  that  cprtain  members  of  the  Calcutta  Jeauit  MisMon  will 
prtjceed  to  Pad'*ng  lo  obwrvo  tlio  eclipse.  TUcir  equipment 
includes:  (i)  n  loni^-fociia  leriB  (33  feet  3  inches),  ^ving  a  solar 
image  of  nearly  4  inches  on  pUleti  18  inches  square;  (2)  a  photo- 
graphic telescope,  with  lens  of  4  inches  diameter  and  5  feet  t'ociw  : 

(3)  a  cnmera  with  a  Howland*8  concave  gralinf?  of  36  inches  focua  ; 

(4)  a  prismatic  cnmera  of  ^^  inches  focus.  The  first  and  third  of 
these  will  probiibly  be  used  with  a  lielii»?lnt,  tlio  second  and  fourth 
will  be  turned  directly  to  the  Sun  and  short  exposure  given. 


Universal  Time. 

Tv  oup  last  mimber'the  author  of  the  Oxford  Note-Book  mention) 
the  adoption  of  a  uniform  time-«Ystem  as  one  possible  wiiy  of 
iftuufiuruting  the  new  century.  So  many  countries  have  so  far 
anticipatt'd  this  by  adopting  what  is  culled,  rather  badly  it  may 
be  thought,  ^one-time,  tnat  for  the  small  remainder  to  open  the 
new  era  with  a  new  time-reckoning,  as  Spain  has  doue,  would  b*i 
of  so  little  moment  as  to  bo  a  quire  inadequate  commemoration. 
It  may  not  be  out  of  place  U)  record  here  the  history  of  tho 
movement. 

It  is  doubtful  who  first  sujrgeated  a  universal  time-system, 
but  Otto  Struve,  in  a  private  letter  to  Sir  George  Airy 
about  the  middle  of  the  century,  said  that  he  thought  the  time 
would  come  when  the  whole  world  would  set  their  cloi'ks  by 
(treenwich.  This  was  scarcely  more  than  a  prophetic  remark. 
for  it  was  not  till  a  score  of  years  later,  when  the  partial  anni- 
hilation of  space  by  the  iutrodnction  of  telegraphy  and  rapid 
locomotion  had  shown  the  necpssity  for  elimination  of  difference 
ot  time,  that  any  practical  stcpn  were  taken  to  thi^  end.  It  was, 
in  fact,  in  America,  where  the  length  of  the  railway-systems 
increased  the  inconvenience  of  the  use  of  local  rime,  tlwit  a  schem* 
was  first  proposed,  when  Prof.  C.  Dowd,  of  Saratoga  Springs,  in 
1S70  publiNhed  a  pamphlet  on  hourly  meridinn«<,  giving  essentially 
the  plan  followed  to-day,  cicept  that  Washington  was  tnken  m 
the  initial  meridian.  This  idea  uas  taken  up  and  diNc-u^t^e*!  by 
various  societies  and  pennons,  among  them  Mr.  Murtdford  Fleming, 
of  the  Inter-C^olornal  Railway,  and  enginect^in-ohief  of  tho 
Canadian  Pacific  liailway,  who  rend  a  paper  in  (879  before  the 
Canadian  Institute,  proposing  the  use  of  a  universal  day,  l>eginning 
at  Greenwich  mean  noon,  i.  £.  corresponding  with  the  Qreouwich 
astronomical  day. 

The  Canadian  Institute  took  care  not  to  allow  interest  in  this 
scheme  to  die,  and  copies  of  the  pamphlet  were  brought  under  the 
notice  of  the  governments  of  vuriou*t  countries.  The  quivttioti  was 
discussed  at  the  Oeograp)n'eal  Onigress  at  Venice  in  1 881,  and 
again  was  made  a  special  leature  of  the  proceedingti  at  the  Ueodetic 
Conference  in  Kome  in  1S83,  when  it  was  resolved  that  it  would 
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bo  convenient  to  have  a  uaireraal  day  of  24  hour^  to  be  used  aidu 
hy  diiie  with  local  time.  No  opinion  wuh  expressed  an  to  the 
iuitial  m*^ridiari,  bat  it  woa  sugge:ttt»d  tbat  an  iniernationul  cou- 
ferenco  should  bo  couveued  to  chooiie  ouo,  wbicli  shoidd  be  us^d 
by  ail  nations  as  the  zero  for  time  and  lon<^itude,  and  as  an  inci- 

^ dental  detail  it  was  resolved  that  longitade  !<hould  be  reckoned 
from  o^  to  360°,  the  eastward  directiou  to  be  cousidered  positive. 
In  accordance  with  the  suggestion  made  al  Kome,  thv*  iVime 
Meridian  Conterence  metat  Wu^hingtonin  October  16S4,  ui'imburtf 
being  sunt  by  twenty-seven  nations,  Prof.  J.  C  Adums,  L'apf.  Sir 
F.  £vans  the  Kydrographer,  General  Strachey  (India),  and  Mr, 
8aadtord  Fleming  (Cauad.i)  representing  (he  liritiish  Empire'*  A 
practical  step  had  already  been  taken  by  the  muunger^  of  thu 
Aiuerican  railways,  thanks  to  the  exertions  of  W.  F.  Alien  and 
■tlitirs,  for  since  November  iSS^  zone-time  had  been  used  in  all 
railway  work,  the  whole  continent  being  divided  into  zones  in 
which  the  time  kept  woe  respectively  4,  5,  6,  7,  or  S  hour^  slow 
on  Greenwich  Tinier  showing  that  America  at  least  ro.ne  al>ove 
I  all  considerutiou  of  national  t'eeliug,  and  had  chosen  a  meridiau 

^H  to  suit  the  convenience  of,  probably,  the  greatest  number  of  people. 
^M  The  chief  resolutiuns  of  the  Conference  (but  it  must  be  uuder- 
^m  stood  that  the  representatives  had  no  power  to  bind  their  govern- 
or mentu  to  action)  advocated  the  adoiition  of  a  Universal  day,  which 
should  not  interfere  with  tht)  use  of  local  or  other  tiuiu ;  that  it 
^_  should  be  a  mean  solar  day  begiiuiiug  at  mean  midnight  of  the 
^H  initial  meriditin,  the  hours  to  be  counted  from  zero  up  to  twenty- 
^"  four,  and  thut  the  initial  meridiau  should  bo  that  ot  Greenwich. 
It  was  further  resolved  that  longitude  should  always  be  counted 
from  this  meridian  iu  both  diix'ctious  up  to  iSo°,  l:^st  longitude 
beiug  plus,  and  West  lougttudu  minus  ;  and  the  Conference  e\- 
prtfsitnl  a  hope  that  the  astronomical  day  should  begin  at  mean 
uii<lfiight. 

It  will  thus  be  seen  that  there  were  three  distinct  proposals ; — 
The  change  of  the  nstronomicul  day  ;  2.  The  useot  a  Lluiversal 
day  :  3.  Thu  reckoning;  of  the  hours  from  o  to  24  inst«^ad  of  lu 
two   periods  of   12  each.     The  ttrist  of  these,  which   entaiU^d  a 
rw-arrangeraent  of  astronomical  ephemeridos,  was  discussed  iit  a 
special  meeting  uf  the  Greenwich   Board  of   Visitors,  but  has  nut 
b«en  proceeded  with  except  in  the  Aanuairfi  of  the  Parin  Buroan 
^.des  Longitudes,  x^hich  mode  thu  changu  iu  the  ephemoria  tor  1900. 
!bn  use  uf  a  L^niver^al  dtky  has  not  been  adopted  except  iu  iho 
'iDOililied    form    of    zone-time,   which,   as   above   explained,    was 
■Irettdy  iu  us«  on  the  Auraricau  railways,  and  this  compromisu 
likA  other  comprouiiHtvt,  seems  to   be  the  must  ounvonient  and 
iBiisfat;tory  way  io  which  dilTereat  countries  can  barmoni/e  their 
time-ftysiems.     It  need  Kcurcely  be  said  that  the  choice  of  Green- 
wich as  the  initial  meridian  met  with  some  opposition  :  alternative 
proposals  were  made  that  tlie  meridiau  of  Jerusalem,  since  it  is 
Aft»ociaLod  with  the  cradle  of  the  human  race,  or  un  ialund  iu  tbo 
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ocean,  belonging  to  no  nation,  might  be  taken  as  the  starting- 
point  ;  but  these  propositions  have  not  found  supporters,  and,  as 
has  been  said,  moat  nations  have  been  content  to  take  Greenwich 
as  thnr  standard. 

Tlie  following  Table  gives  the  names  of  the  countries  which  have 
adopted  the  Universal  Time-system,  with  description  of  time  kept 
aud  date  of  adhesion  to  the  movement : — 


Date  of 
adoption. 
Greenwich  Time. 

Oitiat  Britain. 

Belgium     189a  Hay. 

HuFland    1892  May. 

Spaiu     1901  Jan. 

1^  fast  on  Greenwich. 

Germany  1893  ApriL 

Italy 1893  Not. 

]>eiiuiark  |K94.Jan. 

SwiUerland  1894  June. 

Nonr^iy 189$  Jan. 

Atutria  (railirays). 

I  ^^  fast  on  Greenwich. 

OapeC<Jony 189%. 

Orange  RiTer  Oolotty .     189a. 
Tnuwnal 1891. 

a^  fast  on  Greenwich. 

Xaial     1S95  SepL 

Turkey  ^railiray»>. 

£^vpt    1930  Get. 


Date  of 

adoption^ 
8"  fast  on  Greenwich. 

West  Australia 1895  Fab. 

9*'  fast  on  Greenwich. 
Japaa    1896. 

9^^  fast  on  Greenwich. 
South  Aufltralia  1899  Hay. 

10^  fast  on  Greenwich. 

Victoria 1S95  Feb. 

New  South  Walea    ...     1895  Fth, 
Queen&land  1S95  Fbh. 

11^  fast  on  Greenwich. 
»wZniand. 


It  has  been  stated  above  that  the  Vnited  States  and  Canada  is 
divided  into  five  temtA>ries  approximately  by  the  meridians  67^% 
S2|\  07 j%  iiij"*  in  which  the  times  kept  since  1SS3  Norembix* 
have  bewi  re»f»ertively  4\  5*,  6\  7*,  S'  slow  oa  Gnsenwich,  known 
»s  Intervolouiai  v^*»Be<i^u«s  Maritime V  New  York,  Oentnl, 
MiHiiuain«  tVnfic.  It  is  believed  that  the  ftrst  of  thew,  the  tine 
4  hours  slow  on  Givenwich,  is  actually  little  u^d^  and  thai  the 
rsilway^  up  to  the  eiasiem  cookst  use  New  York  Time. 

It  will  be  noted  in  the  abow  hst  that  S.  Australia  diffieffs  from 
the  rml  of  her  nei^bour»  by  using  a  time  not  an  intt-^ral  number 
of  boar»  fast  on  that  of  the  prime  meridian.  In  1395  FebroaKy. 
this  cwliMiy  adi>pted  the  time  9  hours  fast ;  but  the  people  of 
Adelaide,  after  tryiiur  it,  eame  to  the  cvorlosioo  that  thetr  eaat«ni 
ne^boors  had  au  advaaradce  over  them  in  business,  as  tfaeir 
howps  bappetted  <«riier:  al^  that  they  did  not  hai«  as  M«ek 
dayli^  after  odMe-houn  as  tWy  had  when  they  Hveii  hy  local 
tiMew  so  as  a  coApffv«use  the  tuae  oj  ho«r$  fmA  oa  Gi  ' 

&0M  thf»&t,a^UMn 


H»  so  as  a  coApffv«use 
mjuk  bf  I     i>«araii 
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Ill 


to  be  an  objection  to  the  nae  of  Greenwich  qvui  Greenwich  as 

the  prime  rneriJian  ;  but  there  nre  hopes,  iu  fact  a  bill  has  been 
passed  in  the  French  Chimber  ot*  Deputies,  but  not  yet  by  th« 
Senate,  to  the  effect  that  the  logal  time  shall  be  that  of  the  Paris 
Observatory  diminished  by  9"  2  i*,  so  that  it  may  not  be  long  before 
Greenwich  Time  is  used  in  FnuKe.  More  remarkable,  perhips, 
is  Ihe  case  of  Ireland,  wliei'e  Dublin  Time,  25  minutes  slow  on 
Grreenwich,  is  kept  on  the  railways  and  geue'*ally  tlirou<;Uout  the 
country.  But  thu  t«Ui*;rapIi  service  uses  Greeuwioh  Time,  and 
in  the  small  villages  in  Kerry,  where  the  Atlaulic  cables  com*  to 
shore,  the  large  proportion  o£  the  population  who  form  the  staS  of 
the cmhle  companies  live  by  Greenwich  and  the  rest  by  Dublin. 

The  third  of  the  sugKestions  made  at  Washington,  Wz,,  tliat  the 
honrs  of  the  day  should  bo  numbered  from  o  to  24,  met  with  aome 
popular  appreciation,  due  no  doubt  to  itji  novelty.  Many  persons 
devised  watch-dials  to  suit  the  new  style,  or  the  old  and  new 
combinwl :  enterprising  clock-makers  sot  up  clocks  numlmred  in 
the  new  fashion  as  odvertisements  ;  references,  jocose  or  otherwise, 
were  made  to  the  new  system  in  the  public  pre^s,  and  a  short 
prK»m  apfH-ared  in  PmicJi  on  the  subject;  but  people  in  England 
fttill  prefer  to  have  their  watches  and  clocks  numbered  from  i  tu 
12,  in  spite  of  thedilHcultics  introduced  by  the  letters  a.m.  and  p.m. 
It  ia  not  so  universally,  however.  The  Canadian  Pacific  Railway 
on  part  of  the  system  (west  of  Lake  Superior)  use  the  24-hour 
dial,  as  do  some  other  railways  in  America,  In  Itnly  and,  it  is 
believed,  in  .Switr-erland  the  use  of  the  24-hour  clock-face  was 
made  legal  at  the  same  time  as  the  zone-time.  In  Belgium  special 
legislation  to  this  end  was  enacted  on  1S97  May  i,  and  at  the 
beginning  of  this  year  S|)ain  adopted  the  syi<tem.  Even  so  learned 
a  man  as  the  Lite  Prof.  Adnms  has  i»aid  that  lie  has  missed  a  train 
l>ecau!!e  of  the  letters  A.M.  and  p.m.;  but  nio;*t  j>ergoas  think 
thnt  to  call  hours  from  13  to  23  would  be  to  add  a  new  terror  to 
BradBhaw. 


CORRESPONDENCE. 

To  tU  Editors  of*  TJu  Observatory* 

Tycho  BraJie  mid  Sir  George  Airy, 

GlUITIJCMBN', — 

It  may  seem  somewhat  etrango  to  couple  these  names 
together,  but  anuiverMtines  do  not  unfivquently  connect  {wrT^ons 
much  farther  apart  ihiin  the^e  tu^o  eminent  astronomers.  Tycho 
ilieJ  iu  i6oi  ;  Airy  was  born  two  hundred  years  alterwards,  in 
jSci.  Headers  wliu  wi->h  to  know  all  the  reasons  why  and  the 
riftrumslunc^'H  undiT  wliitli  Tyiho  left  Uraniborg,  in  the  isle  of 
llve«n,  Mht^rehy  lar  thi.'  largt  st  part  of  his  work  was  accomplished, 
ID   1597>   W'ill  ^nd   the  full  details  iu    Dr.  Dreyor's  exhaustive 
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volnTn(».  Suffice  it  here  that  he  flirivftd  at  Prague  in  June  ^$99* 
his  enemy,  Reymers  Bar,  who  hud  hiid  uliiiin  to  the  invfutioti  of 
the  Tychonic  ayntem  (the  dUputes  about  which  remind  one  of 
those  between  Newton  and  LiebnitK  respecting  thw  invention 
of  tlie  higher  cnlt^iilus),  having  disapponred  at  his  approach. 
Tycho  at  first  established  himeell:  at  on©  of  the  emptrdr'*  cadtle«» 
called  Benetky,  about  twenty -two  mileH  to  the  north-east  of 
Prague.  But  in  July  t6oo  he  removed  to  that  city  and  uiet  thtt 
emperor  there.  Kepler,  who  had  already  raiida  hip*  pt^rsoual 
acquaintance  at  Benelky,  joini^  him  ut  Pmguu  in  October  and 
resided  with  him  there  until  April  1601,  when  he  went  to  Grati, 
on  account  of  hia  health,  but  returned  to  Prague  in  August. 
Tycho  died  on  the  25th  of  October,  having  refjuested  Kepler  to 
complete  the  Kudolphine  Tables  oa  soon  a§  posoible.  IIu  added 
the  wisli,  which  Kepler  could  not  conscientiously  carry  out,  that 
he  would  demonstrate  the  theory  of  the  planeta  according  to  th« 
Tychonic  *»ystem,  and  not  by  that  of  Co|>i'rnieu8.  Kepler,  how- 
ever, fully  appreciated  the  inimeuHe  value  of  Tycho'H  observation* 
and  said  that  there  was  no  hope  of  anyone  ever  making  such  moro 
accurately,  which,  Dr.  Dn*yer  reniarkn,  wotdd  have  been  perferti/ 
true  if  the  telescope  had  not  afterwards  been  invented.  The* 
latter  udda  that  the  result  illustrated  the  assertion  of  Arebimedeft^ 
"Give  me  a  place  to  stand  upon  and  I  will  move  the  Kirth. 
^  Tycho  had  given  Kepler  a  place  to  stand  upon  and  he  did  mov 
the  world.  Upon  Kepler's  laws,  developed  from  Tycho's  ob- 
servations, Xewlon  worked  out  the  tme  HyBlem  of  the  planetary 
motjonsi. 

Porty-fivo  years  after  TypKo'a  death  the  first  Astronomer  RoyaJ 
was  born;  two  hundred  years  after  the  same  event,  tho  seventlu 
George  Biddell  Airy's  hirth  took  place  on  the  jy'hof  July,  1801, 
at  Alnwick  :  but  he  wn-*  removed  from  there  iu  ihe  following  ye^r 
to  Hereford,  and  to  Colchester  in  1810,  about  two  years  aflrr 
which  eommenced  hia  visits  to  his  uncle,  Arthur  Biddell,  at  Play- 
ford,  nenr  Ipswich,  whose  apprttciation  of  bis  abditie«t  le<i  to  hia 
being  sent  to  Cambridge  in  1819,  The  year  in  which  he  to(;k  his 
degree(iSi3)  he  travelled  in  Scotland, and  on  llie  way  paid  a  visit 
to  his  birthplace  at  Alnwick.  This  lends  me  to  mention  that,  s« 
it  is  stated  iu  hiM  obitunry  in  the  MnutMy  Svtiers  of  thr  H.  A.  S. 
(vol.  lii.  p.  212)  that  the  fnmily  came,  ^omo  generations  back, 
from  Kenlmere  in  Westmoreland,  1  cnn  only  find  one  Airey  (jric) 
in  the  County  Dire^rtory  under  that  place:  and  if  that  was  this 
original  form  nf  spelling  the  name,  the  la.'*!  Astronomer  Royal  may 
be  of  the  same  plock  iw  the  bile  Lord  Airey.  It  was  while  Airy 
was  at  Cambridge  that  Ihe  Observatory  there  was  founded;  and 
he  writes  in  his  Atitobiography  that  iu  182 1  he  was  introduced  by 
letter  to  Chalbs',  who  sueci'eded  him  there  iifler  his  appointment 
to  Greenwich  in  1835.  At  Ifuraeher.i  suggetstion,  Airy  went  !« 
Dublin*  in  1827.  vith  »'Otue  idea  of  Iwiing  a  eaiidiilute  for  thrt 
pFoCeasorship  there,  which  Brinkley  had  vacated  on  hi**  appoint* 
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nient  m  Bishop  of  Cloyne,  but  decided  npfiinst  it.  WoodhouHe 
died  in  Decfinber  of  tlie  same  year,  and  Any  was  noniinated  his 
KUcvesBur  us  Pluuiiati  Prufofisor,  with  which  was  now  uuited  the 
directorship  of  the  Obsr^rvatory.  At  that  lime  Amgo  waa  at  the 
bead  of  the  Puns  ObAervatory,  having  succeeded  Bouvard  in  i8ii, 
the  Haute  year  in  which  I'ond  succeeded  Maskelyne  at  Cireenwich, 
uhilst  Encke  h;ul  only  re<!eully  been  appointed  to  Ihal  at  Jierlin. 

Voura  faithfully. 
BlacklMjath,  i./oi.  Jun-  9.  W.  T.  LxjQt, 


Planetary  Ephemei'ides  and  Lunar  Oi/servations. 
Gkntlghen. — 

The  form  of  planetary  upheinerides  fiii^gestpd  by  Mr.  Cowell 
in  your  Deeeinl»er  numU'r  would  apply  equally  well  to  the  heliu- 
ttierer  obHervations  of  the  major  plaiu-is  from  Mju'3  to  Nepiuhe 
now  lunde  regularly  at  Ihw  Cupe  Observatory  ^see  Sir  David  GilTa 
recent  annual  reports;.  AV'ill  you  permit  me  to  indulge  in  some 
further  notions  ? 

An  the  utlimate  end  of  the  determinaliou  of  tlie  places  of  the 
planets  is  the  comparison  of  obH<^rvation  vrixh  theory,  the  ideal 
method  would  seem  to  bo  this  : — Itvfer  all  the  stare  of  comparison 
in  the  zodiacal  belt  to  a  tixed  edijilie  and  equinox  of  a  given  dato, 
which  would  naturally  be  that  of  1900  January  o.  Oncu  the 
longitudes  and  latitudes  o£  Iheee  stars  were  known,  the  only 
changes  would  be  those  due  to  proper  motion. 

liefer  the  planets  I0  the  &anie  ecliptic  and  equinox  in  the 
planetary  tuble.s,  \ducii  is  a  siuiplitiiiition. 

in  the  cases  of  the  Sun  and  of  Mercury  and  Venus,  which  are 
nut  suitable  for  heHometer  measmvment,  the  present  form  of 
♦'pheiu'-ris  nuist  l»e  retained,  but  the  reduction  of  the  Sun*H  place 
to  the  iixed  ecliptic  and  equinox  of  1900  will  he  quite  simple. 

Thuo,  when  a  planet  bus  been  trigonumetricnily  connected  with 
the  neighbouring  stars  whose  longitudes  and  latitudes  are  known, 
il«  own  longitude  and  latitude  are  as  easily  obtaiued  as  i'.s  nght 
ascension  and  declination,  which  require  further  reduction  before 
use.  In  other  words,  the  ecliptic  is  the  natural  plane  of  refrrencH 
and  the  chaiign  of  co-ordiruiles  to  the  equator  and  back  again  is 
unnecessary  with  the  heliometric  and  pliotographie  methods  of 
obtaining  planetary  positions.  It  hkewi«e  seems  useless  to  add 
pm-ceKsioiiM  everywhere  and  tinally  discard  ttiem  for  all  but  one 
point  of  reference.  All  that  is  re<|uisite  is  to  tind  the  departure  of 
the  tsjuinox  and  ecliptic  Iroui  the  lixod  eipiinwx  aTid  ecliptic,  and 
tii  throw  the  change  on  to  one  body,  the  Suu.  'I'he  traiitstation  to 
'■  hew  ecliptic  and  equinox  can  ctmveniently  be  ffffCted  every  too 
years. 

It  is,  of  course,  quite  clear  that  the  usual  R.A.  and  I){*c.  obaer- 
i&tions  of  the  Hun  and  clock-Mars  are  still  nete>sary  to  Ond  the 
|irisition  of   the  ecliptic  and  equinox  from  year  to  year.     But  in 


91 


Correspondtfice. 


[No.  302. 


face  of  the  great  exactitude  of  heliometer  observiitions  and  for' 
minor  pInnt'tM,  the   rase   of  |)fiof(tgrHphic  (»l)s('rvtttiaii,  it  will  bt* 
dillicult   to  iiiMlify   meridiuu   observiitiuns  of  ftny  jjlaiieU  except 
Men.'iiry  urul  Voiuis. 

The  use  of  fixwl  longitudes  and  latituJcn  w  jit^rhaps  not  R(l 
obvious  in  the  case  of  tlie  Moon,  as  its  natural  pUne  of  referenc;« 
is  the  movable  ei-liptio.  These  ideas  atv  probably  more  fancifu' 
Mian  pnK'tinil,  but  may  pave  the  way  for  ollmr  Ruguefffions.  Hero 
I  uoukl  like  to  add  a  word  on  the  value  of  dark  liinh  oofultatinriH 
of  fctars  for  determining  the  Moon's  place.  Thnoretically  their 
acouraey  is  about  30  times  that  of  meridian  observations.  An 
error  of  0**5  in  the  recorded  time  of  an  oocaltalion  can  hardly 
occur,  and  it  corresponds  Ut  an  error  of  o'o2  in  R.A.  I  would 
estimate  tliat  the  probable  error  of  an  occult  at  ion,  indudinff  per- 
fonal  ttptntimx,  is  nnout  0**2  and  the  resultim;  error  in  the  Moon' 
R.A.  about  o'*oo7.  In  Uie  very  worst  dflinition  di.<appearancei 
occultntions  of  stars  to  the  7th  magnitude  are  easily  and  wrurat^ly 
obfervt^d,  whilst  the  Moon's  ai^  is  between  one  imd  fi;;ht  days,, 
with  a  7-inch  telescoiH*.  For  n'a[ipearanre3  iu  similar  phase  nlt^r 
full  Moon,  for  7th  nmi:.  read  6th  ma^.,  and  with  good  detinition. 
between  2^  and  7'*  it  is  easy  to  go  two  maj;nitndeB  fainter.  Froioi 
9**  to  19''  a  spot  on  the  Moon  could  be  n-ffrrtnl  with  the  hellomett^r 
to  neighUmring  stan*  with  grent  aivunicy.  Thus  ac^^irate  and 
homogrnt'our^  observaMons  can  in*  made  during  }-jths  of  a  lunation. 
The  iiTcgnlarities  of  ilu»  Moon's  limb,  it  \%  true,  are  very  oonsiiler- 
able,  but  occuUations  take  nlact*  at  all  parts,  and  with  systematic 
work  at  several  ohservalories  three  ur  four  occultations  [irr  day 
should  easily  be  secured,  which  would  pretty  well  eliminate  thej 
(effect  of  irreKnlarity.  This  error  is,  on  the  conlrary,  more  or 
le9S  srstemattc  in  meridian  observations,  to  say  nothing  of  the 
evil  offects  of  irradiation,  which  vary  with  tb«  definition  and  tho' 
l^rAonal  otjuation.  (Vi'uUationfi  could  without  much  difTiculty  be 
referred  to  Iho  et'liplic.  As  the  position  of  the  Moon  is  tk^x, 
nece«Q«irily  r<rfr^r«^i  to  the  Sun  as  tbo  pUnets  Iiato  to  be,  it 
|>OMible  to  make  a  naal  advance  in  ao-  'uaar  obeenration 

I  au.,  ;.ien, 

C^oTOood  Bop»,  Xoun  faithfully, 

1900.  Dw.  11  R.  T.  A.  Vsmm, 
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Wti$k'9  Bulicom  Atcaa, 

Id  thankioK  to«i  for  yo«r  r«7  kindly 
ff«eaot  hook^  *  By  l^ud  aod  Sky,'  1  wouid  like  ui  naoie  any 
pocnMe  auBpicioQ  as  to  car  hating  daim«d  too  mtidi  for  Mr. 
Uk»li«T^  t«le«cope  i>r  pu«rr  of  viatoo.  I  bad  heUet  giw 
Mr.  Glaifth«>r'«  owu  «t>rtts  in  Lis  ■  Tra    '         '  .  Air.'  p.  2S  : — 

«*  1  watered  Mr.  Wclak*a  fourtii  ^^itgiMvC  Itvbi  tW 

mof  oftlM  Bt^ObMrraSoryalGraeuttJch  t^uh  a  good  teivavopir. 


Hm  tiay 


iaA  aad  tiw  air 
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fjirility  with  which  1  could  follow  every  moremant  of  the  balloon 
fwm  itH  departure  to  ir»  dcst^ent.  During  the  whole  lime  that  thf 
bnllooii  wa«  in  th«  nir,  and  while  it  traversed  a  course  of  tifty- 
seven  utiles,  1  never  lont  sigfit  of  it  for  a  moment.  I  saw  it  r\si\ 
from  Vrtuxhall  at  2"  22™,  and  descend  at  3"  40""  at  a  place  whicli 
1  afterwards  learned  was  near  Folki«tone." 

Yours  faithfully. 


Cvldiub,  Newbury, 
1900,  J«n.  1 2. 


JuHX  ^L  Bacoj*. 


Changes  in  the  SteUar  Heavens. 

With  reference  to  the  letter  on  p.  456,  voL  xxiii.  of  tlie 
OhtfTfiitorif^  Mr.  Gore  might  be  interested  to  hear  that  the  explan- 
»lion  of  the  naked-eye  double-star  formed  by  61  and  63  A^irginis 
iu  Ptolemy's  time,  by  the  large  proper  motion  of  61,  was  enun- 
ciated some  twenty  years  ago  by  M.  Camille  Flammurion  in  his 
vtluaUe  work  •  Les  Ktoilea/  Paris,  18S2,  p.  373,  where  it  b 
clearly  stated :  — "  L'ctoile  61  etdit  ancionnement  voisine  do 
tV't-oile  63,  et  fflc  /oiukmU  avi^c  dh  una  etoiU  douhU  visibh  d  t<ttl 

n,u ^lais  elle  a  depuis  abandonne  su  compa<;ne,  et  ello 

s'enfuit  d*nn  vol  ra[)idt^  vers  le  aud-ouHst."  This  curioua  discovery 
•f  a  proper  motion  visible  to  the  naked  eye  U  accompanied  by  a 
diagram  showing  the  movement  of  61  Virginia  for  10,000  years. 

I  remain,  G-eutlemen, 

Very  respectfully  yours, 


Juviay  Obe^rrftfcory 


1901,  J«,n.  3. 


E.  M.  Amtliniadi. 
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OBSEKVATORIES. 

Harvahd. — Tlie  chief  facts  in  the  yifty-fifth  Annual  Heport 
of  the  Director  of  the  ABtronomical  Observatory  of  llaivard 
CoUc!;e  for  the  year  ending  1900  September  30  are  included  m 
the  iollowing  cxtrat-ts:  — 

To  my  Utt  report  it  wu  ihown  tikat  the  annuil  income  of  tbo  Obwmtory. 

wnoiinliiii;  tu  neurly  8)C,coo,  places  it,  iu  Ibis  reMpaet,  on  an  «H{unI  fuuting  wilU 
the  prJTiiMpiil  L> titer vaturicB  of  tlip  wurlri,  lis  work,  howerer,  can  be  nitim^ainml 
ouly  if  nil  tbo  iucoaia  is  deToted  to  current  PxpenteA,  and  Ibis  bcfoniM  evur^ 
ytAt  more  dilB>-*uIt,  owitif;  to  the  oontinuod  dtmiDution  in  the  rnla  ul'  iiit«reitt 
on  invftsted  pruporty.  Xbv  nddi'ionnl  ftuni  of  Sioo.ooj  would  bo  r>>quired  U% 
wtcart  pf-rraanently  the  itiODine  uf  stx  ycnra  ngo.  When  a  cntnparinon  is  miidH 
with  tbe  butldingii  and  insLriiinontd  of  otiior  observatorm  the  renidf  is  still  Im« 
favourablo.  The  e«itimale<l  vnliie  of  the  building*  nt  C^mbridgo  lit  552.000,  at 
Arequipii  $11,000  :  of  the  iioiruTnent^  ut  CAmbridge  Szo.Doo.and  i\i  Aro(|uipri 
||io,ooo.  About  half  a  imllion  dollars  havo  beer.  f)xp<.'uded  on  the  buildiiti(M 
»nd  instruutcntfl  of  the  Link  Ob&ervotury.  and  an  n^tial  sum  at  the  YerltLii 
Obvervatory.  Oreul  sdditiuoM  hiive  bfuii  made  within  the  la^t  fpw  years  in 
budding!  And  iustrunionta  at  all  the  princlpul  national  obserraturies  of  iha 
world.     The  main  building  at  Cuuibridge  is  of  wood,  und  ia  more  than  half  a 
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oenturj  old.    It  conlkina  on«  of  thn  BnMt  vtronomical  libnuieB  in  the  world, 
Hhd  iliiii  ii  in  (xtnatant  danger  of  dwtruction  hy  fire. 

I'Mtt  FqnatoHui.—The  obcrrvatiunn  with  tliia  instrument  hare  been  made  by 
Pnifrarnr  O.  0.  Wendell,  and  have  been  of  the  eame  genera!  character  u  in 
preTioiia  yemrt.  Twentv-four  thouMr  d  photonietrio  light  comparisons,  mostly 
of  varinble  stars,  have  btrn  made,  principally  with  the  jpolariaing  photometer 
with  nohntntatie  priMns,  dt  scribed  in  the  annual  report  for  the  year  ending 
Hcpteml»er  30,  11(95.  The  anme  in»triiment  has  been  uwd  in  the  pliotomelric 
mm»uremrnt  of  Juuiter'H  satelliles  vhile  undergoing  eclipee.  18  echpeee  bare 
been  ubaerved,  making  the  total  number  702.  lapetiia,  the  outer  ntellite  of 
Katurn,  was  measured  on  15  nights,  to  determine  its  Tmriation.  in  light,  and 
Titan,  alMi,  on  1 5  iiight«. 

The  number  «*?  photittirapbs  taken  with  the  ii-inefa  Braper  teleecope  is  689, 
maVing  11,8731  in  all  with  this  iiislrumenl ;  with  the  8>inAi  DrapCT'  telescope 
fti8*,  making  the  total  number  a<,S90.  The  examination*  by  Ura.  Fleming,  of 
lite  apectPR  ctmlaimd  on  these  |ijate«.  and  of  those  taken  with  tbe  Bruce  and 
liadie  lelrsc\^>uee,  has  led  to  the  disrovery  of  fourteen  new  Tariable  atara,  tm  of 
which  wers  del««(ed  fVom  the  prrsenoe  of  bright  bydragra  Unas  in  their 
a^ieotrm. 

'  Ttte  Bruce  telese^^pe  has  remained,  durir^  the  year,  nnder  the  »pecia]  can  of 
IV  i^ewart.  Work  has  generally  been  carried  on  with  thU  in»lrumeat«  how- 
ever, during  the  last  }«rt  <vf  the  'ni|;ht«  by  3lr  W.  B.  C^ymer  or  111%  K.  H. 
I-V^t.  Ikur.nf  the  yvar  "^60  plates  have  been  takea.  nakiag  4*67  ia  alL 
Mant  phonographs  of  tie  planete  atkd  i4her  special  ot^ecls  have  been  made  bj 
IV.  Stewaii.  Kr\>ni  an  examii  ation  t->f  319  piatee  he  has  fouad,  i>  addition  t» 
thow  alrrody  annouixrd,  19$  new  ftiirl  nebuhr.  Or  these  platta  wen  also 
nt^led  9a  atterxw)  iraiU  ai^  a  aseteor  tmiU.  On  03>e  pholAgraph  bo  Vem  ihmm 
r  trail*  <^  aslvtvWds  are  n$«Me.  1  tiA  ffwing  a  saoevwi'tti  attcvipt  waa 
«^>biain  |4K)iogra|4is  of  the  piam*  Ero*  vrbcn  it  »«» too  Uimx  to  be  <  ' 
wher  wnvfc. 

iftHf*.4  Xr'iiiam  T%nf*mMffT, — Vith  th>f  insrrumeBt  *^ca4  ai 
bem  ma^  by  the  Thiwlor  <m  14c  «i^t«.  IW  fint  Ur^  paeee  «f  ww^  the 
vtbwrvatitw  Af  all  ibe  star*  <\witaiTM«i  «a  the  I>un:hTTW«<fV«rif,  ia  aotice  lo'vida 
arh^  !«."'  apailw  i»  Mibicariialh  <v«(iple«ifid.  T%e  lotaJ  rnn.ber  cd  iCar»  ii  9235. 
<^  mV.N-h  ;c5'$  arv  <\4;s»':imc  ia  Vo^u&ie  XXIV.az>d  the  cwbers  are  ftraner  tbu 
:he  rv  ih  wt"p--i)  »>«^e 

?>v*.  T>ie  v»e*r  ty^riVKh  ff  ihe  |i^aiMV  Enw  t^  tfce  "Burh  is  ptotniSh  ?•- 
^isxt^  ft»  iht  TP,-».(  *n-pir«aat  wfliraion-.ieal  exrwt  of  ihe  year.  Ike  Taloe  tt 
^•bwTVJ.'iwn*  .-f  ihit-  .•>»>«<  ^M"  psralUx  i»  T*Aap*  *<v«!^#«T»oi*d.  «■»  il  wiB 
be  i«H->  fh^.Tt  foe  «Ki  rK^ji-drt  W)ea*^u7v«i-e7)i  wiih  Ite^ioBMn^crK.  amd  ii  is  fi  lafcifal 
i!  ^iT  j*w<pTii  kTriVt^ei^  of  iV*  jviW  jwrt.:iax  rtx  be  pen.'OT  iBifWCKvd  lar 
/^•prri,t»m*  ft-'  J^^-fit-  Tn»»iV  U.H  j-nar-  At-vnrraTe  ^e:<m<iiiam-nt*  <if  i^  ahauhoe 
fw<< vm»  W1V1  AfmH)rm  W  ft  fr^a  r%htt.  Sij:  ti.i»  w.-.H  mill  be  awnutiiaM  at 
W'  V'ht\  AhMrrt-a:>riw  l.Ml  Tr.]>.'fe  •'■:  l><e  tone  ttpnA  (vatAQ  yiM4aib}y  W  ■■■■ 
ifff^n.N  nqfvnjW.  <wi  ^itWi-  i.^^ie-^KK  .\a"\iT<f:i7y.'T,  vrhi'ie  xnary  ylntt<yni|A» 
«i1'  be  tm^rr"  )<errtv  tl  t»  d<4i>efiil  i'  hX.  w.li  be  in(«Mtip>ed.  unieas  xht  -Mirnktr 
4ib'iirt^  nV«(^'be'e  imrtveii  tf<  be  fnmffirjrvi  Tlt(  ^cpMtorf*  Imvt  ^re  ^adb 
•tttfinuiiwwlH.  ini.\Tfi|r  W»e  yUaTe  afwr  mrh.  Tnt;  rmnpnt-  are  abus  tikKMOmA  oa 
eark  vtbof^Tanh.  7<<  4v««tnnn<e  ;t)r  |iaimiha_  sAcnunnal  ^lOopi^ibs  woB  ho 
latvti  ena  loidwMa  ftfUir  WKTw*iaT,  «-i:>,  fihitf  vrvinveib.  TniestoBi 
<4ibi«ev>itinm  ^f  ¥>»  :li»:  wil:  br  inn<^  here  «'d.  he  thnar  vetexiag  la 
^ranaSMm  n  hf4<L  Tli»  m-!!*  bt  ^nima  trran  :lie  ithnrapTiijiha 
wwml  fibHO^atuma.  ?«n:  i^iai^  It&w  ben.  «e)ef«f«  ^noi  tbe  TVfTURi 
vaiiee  (jk  'firvib.  oiw  A  w  eiWi^-vw:  «Su  Uuv,  f<«nr>  eM«r  t^foinif;  £mii. 
e.m^i«d  wiib  af^iamn  «nrr>  bK  nteaii»  aS  the  jibnumiatsr  «ivb 
|WMBia aXtaahad le  Uw  i«<4iu^  K^piaitaaal. 
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PUBLICATIONS. 

Thk  GiiiTiyGEX  llELTOMKTEa  Mkasfrks.— Ur.  8chur  has  earned 
a  rtiputatiou  for  pain^tiikmjt;  aud  accurate  obsenulion.  No  in- 
vestigation, however  long  and  wearisome,  seems  to  him  out  of 
pUte  if  bv  it.i  aid  he  can  i^ati^fy  himself  nf  the  accuracy  of  thel&st 
decimal  place.  His  monograph  on  the  PriEsepo  cluster  distinctly 
adrjed  to  that  reputation,  and  those  who  admire  elaborate  work, 
(nrried  throughout  all  its  details  with  the  utmost  care,  will  find 
much  to  approve  in  his  latest  coutributiou,  wherein  he  diacussea 
the  relative  po'^itious  of  some  fifteen  stars  in  the  Perseus  c'lust*?r8. 
Many  disc^^sions  within  comparatively  rt^ccnt  timea  have  be«n 
made  of  the  relative  po*!itions  of  the  brighter  stars  in  the  well- 
known  contiguous  groups  A  and  x  I'ersei,  to  which  tilur  micro- 
mrterti  and  helinmeters  and  p'not^igraphs,  and  even  meridian 
observations,  have  contributed.  Presumably  the  final  accuracy 
that  characterizes  these  several  attempts  ix  very  various.  But 
Dr.  tScbur  npjwars  to  have  been  mainly  inlluenced  by  that  one 
investigation  which,  from  ils  nature,  has  probably  the  least  claim 
to  final  a^'cijracy.  Mr.  O.  A.  L.  Pihl  was  an  amateur  astronoraor 
engaged  in  business  in  Christiania,  but  being  in  possession  of  a 
pnm II actically- mounted  n^fractorof  8i  mm.  aperture,  and  provided 
with  a  bar  micrometer  of  the  Bognslawski  pattern,  hecounigeously 
attacked  the  measurement  of  theatars  in  the  cluster  j(  Persei.  As 
a  matter  of  fact,  he  did  very  well  with  his  means,  hut  whether  they 
were  of  that  delicate  description  as  to  make  their  employment  m 
the  special  direction  in  which  they  were  used  judicious  is  another 
matter.  Ho  determiu*^  the  positions  of  some  236  aUrs  varying 
in  magnitude  from  66  to  ii'6.  and  reduced  the  whole  to  the 
efjuinoi  of  1870.  The  publication  of  Vogei'a  tre.itise  in  1878 
mafh"!  Mr.  Pihl  aware  of  some  of  the  sources  of  error  which 
ufT.cted  his  observations,  and  he  did  his  utmost  to  rectify  them, 
prob.ibly  n^t  very  succe,ssfully,  since  Dr.  Si'liur  deliber.itely  de- 
rlrtfi-N  that  "  Veranlasst  duroh  die  grossen  individuellen  Unregel- 
nia-si<»l<eiten,  die  sich  bci  der  Vermossung  von  Pihl  zeigten, 
be-»chIoBs  ich  eine  Ajizahl  von  Sternen  aus  bei'Jen  Sterubaufeo 
durch  eine  rooglichst  Soi^fiiltige  Triangulation  mit  zahlreichea 
iibtT^chiissigen  Beobachtungen  untcreinander  zu  verbinden."  8uch 
a  Htatement  is  well  calculated  to  make  an  amateur  pnu»e  before 
he  undertakes  a  piece  of  work  which,  tested  by  the  refinement*  of 
thct  most  delicate  machinery  of  the  day,  may  be  found  wanting. 
Whether  such  a  result  is  desirable  or  not  we  do  not  propose  to 
diitcuss  here.  Much  might  be  written  on  either  side,  but  the 
immediate  effect  in  this  case  was  t<i  induce  a  Director  to  employ 
the  resources  of  the  Observatorv'  for  some  five  years  iti  deriving 
the  positions  of  fifteen  stars.  The  oKservationa  be^n  on  189T, 
tMober  13,  and  were  concluded  on  1896,  February  17,  No  doubt 
other  work  was  carried  ou  at  times,  when  it  was  impossible  or 
inconvenient  to  observe  the  cluster.     Indeed,  we  Lave  a  subsidiary 
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investigation  into  tbe  position  of  eight  stars  in  Leo,  winch  esta- 
blished conclusively  the  very  intereatiu^  result  that  the  measuru 
of  distance  from  end  to  end  of  a  long  arc  doo-s  not  coincide  with 
the  SUED!)  of  the  shorter  distances  measured  between  the  stars 
occupying  intermediate  positions  in  that  arc.  But  this  was  a 
necessary  enquiry  fur  the  rigorous  reduction  of  the  Perseus  atsrs^ 
and  the  results  are  incorporated  in  the  discussion. 

One  is  tempted  to  ask,  what  are  the  proper  uses  and  fanctions 
of  a  heliometer,  and  is  one  justified  in  occupying  more  than  live 
years  in  deriving  the  distances  between  some  fittcf n  stars?  U 
this  length  of  time  be  necessiiry,  there  are  some  who  will  think 
that  the  instrument  stands  condemned  by  the  slowness  wiih  which 
it  wins  its  results,  and  the  fatiguing  character  of  the  reiluctious. 
On  the  other  hand,  there  are  those  who  are  so  we(.lded  to  the 
accuracy  of  the  tir^l  dt^cimal  place,  so  couvinred  of  tbe  neci'ssity 
of  extreme  rigour  in  observation  and  reduction,  that  they  will 
glory  in  the  minute  care  displayed  on  every  pageuf  the  Gottingeii 
memoir.  But  althougli  we  feel  compelled  to  place  on  record  ouf 
testimony  to  Ur.  vSchur's  skill  and  patience,  we  are  unconvinctHi 
that  the  expenditure  of  so  much  time  and  labour  is  well  be- 
stowed, and  in  SMi>[wrt  of  that  contention  one  or  two  further  facts 
may  be  added.  The  heliometer  does  not  readily  supply  the  nicatis 
of  passing  from  measurements  of  distance  to  differences  of  Ktgbt 
Ascension  and  Declinatiun.  There  are  dilhcuities  to  be  en- 
countered in  the  determination  of  the  r.oro  of  the  pooition-angle, 
which,  if  not  satisfactorily  met,  are  liable  to  seriously  impair  the 
value  of  the  earlier  work.  It  is  needleAS  to  say  that  Dr.  Schurbns 
bestowed  on  this  part  of  the  work  the  same  minute  attention  which 
characterizes  the  whole,  and  fearing  that  the  (4iJttingt*n  transit- 
circle  was  not  equal  t^)  the  accuracy  demanded,  he  applii-d  to  th 
Director  of  thp  Berlin  Ohservatory  for  the  positions  of  certai 
stars.  Ultimately  the  whole  of  the  fifteen  stars  were  observed  o 
two  nights  over  the  meridian  of  Berlin,  and  the  following  tabic! 
exhibits  the  difference  between  the  final  Goitingen  results  an 
those  obtained  at  that  Observatory.   There  ore  certainty  fifty  night 
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observations  combined  to  give  the  heliometrical  results  ftgainst  tho 
two  at  Bf  rlin,  and  the  labour  of  reduction  in  the  two  iustauc«fl 
con  saft'ly  b«;  left  to  the  judgment  of  those  who  oro  familiar  witli 
the  working  of  both  instruments. 

There  is  a  certain  progression  in  the  character  of  tite  differences 
which  might  bt;  removed  by  a  nhift  in  the  position-angle  of  the 
normal  line  to  which  the  Gbttingeu  positions  are  referred. 
Whether  the  method  adopted  by  Dr.  Schur  \h  altogether  free  irom 
objection  is  a  point  on  which  only  an  expert  is  qualified  to  express 
an  opinion.  We  are  simply  concerned  to  (wint  out  that  results, 
comparable  in  accuracy,  are  obtainable  with  the  transit-circle  with 
not  a  tithe  of  the  labour  and  time  required  by  the  elaborate  em- 
ployment of  the  helioineter.  William  E.  Plummeb. 


Yehzeiciiniss  von  ^^6  STEttsoATAtOGEN  •. — This  is  a  general 
^no[«jis  ut  all  published  meridian  catalogues  from  1750  to  1900. 
ait  there  are  33O  catalogues  tabulated  by  M.  Ki:»tenpurt«  who  is 
be  thanked  for  supplying  so  real  a  want,  for  since  Mr,  Knobel's 
lunimary  in  1877  nothing  of  this  kind  has  been  done.  The 
table  consists  of  six  columns,  and  enable.^  one  to  see  at  a  glance 
the  author,  the  symbol  genendly  used,  the  number  of  stars  in  the 
catalogue,  u  rough  classilicatiun  of  the  stars,  epoch,  and  the  more 
elaborate  title.     For  example : — 


lomiMbs  I  A.  G-. 

QMellKboit,  '  Caiub. 
IX.  Stuck.  £. 


Kamo. 


Ka 


SO& 


»4"  »5 

bis 
300  57' 

+54**  30' 
bis 


1875 


S885 


Cambridge. 

i«97. 


England. 


Enmn  Zenith  Stan,  pab. 
KasaD  Ubaervalory  (in 
Kuuiaa),  1893- 


55"  *7 

It  is  thus  seen  what  a  valuable  aid  it  forms  to  all  interested  in 
these  catalogues.  Without  actually  working  with  such  a  list  it  is 
impossible  to  .*?ay  much  ns  to  its  completeness  ;  there  are,  however, 
two  points  which  strike  cue  ns  requiring  explanation.  The  B.  A.  C. 
is  not  included — possibly  because  it  is  not  un  originid  catalogue; 
atill  it  is  a  catalogue.  The  Nice  observations  are  also  included, 
which  seem  to  us  should  scarcely  be  included  in  a  list  of  cata- 
lofjufM,  as  they  are  published  in  the  furm  of  daily  journals  of 
observations. 


NOTES. 

Coanrr   Notm. — The   Comet    1900  e  (Giacobini)  appears   to 
belong  to  Jupiter's  comet  family.     Prof.  Kreutz  has  deduced  the 


*  '  Vfneiehniu  von  1^6  Strni«talog«Q,*  summengeslelt  too  Fr.  Bistenport. 
finaUu,  1901. 
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following;  Hlliptionl   elemenis  from  obfl^rrfttions 
Jan.  14  {Aat.  Nurh.  368a):— 


[No. 
on  Dec.  24.  2R, 


Bpocb 
M  ... 


1901  Jan.  14' 5  Burlia  M.T. 

6°  4S'  47" 


i    .. .. 
^    .... 

logn.. 
Period 


>7' 

29 
47 


29 

52 

5' 


II 
34 
>7 
36 


1901*0. 


5>5  •9» 
0*55829 
6*1*78  years. 


Perihelion  Paasage  1900  Nov.  28*29  Berlin  M.T. 

The  orbit  resembles  those  of  Wolfs  Comet  and  Comet  1892  V 
(  Uarnard). 

Kphenieris  for  Berlin  midnight. 
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32 
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18    13 

Feb.a6.... 

3  44 

40 

1 1 

.S7 

10. . .. 
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5» 

10 

t6     6 

Ufa.  6.... 

4     7 

53 

10 

1 

18.... 

3 

19 

Z^ 

14     0 

The  comet 

is 

now 

extremely  faint. 

A 

.  C. 

D.C 

MiROR  Planet  Notes. — Five  new  planets  have  been  discovered, 
all  by  Prof.  Wolf  nnd  hia  assitilanta  at  Heidelberg,  viz.: — FV  on 
Jan.  9,  FW  on  Jan.  13,  FX  on  Jan  17,  FY  on  Jan,  18,  FZ  oa 
Jan.  iS.     They  are  all  of  the  13th  or  13th  magnitude. 

There  was  also  an  aonouncemont  that  Mr,  Brooka,  of  Goner^ 
U.S.A.,  hud  discovered  Ihrut;  minor  planets  near  Eros;  thi^.  how- 
ever, proved  to  be  a  mistake.  A.  C.  D.  C. 


l3ouBiiB  Staus.— In  the  A,  N.  3680-1  Dr.  Doberek  givea  a  set 
of  meiiHiires  of  double  stars  made  while  stiying  with  Prof.  Thiele 
nt  Copenha^n.  We  are  surprised  that  ho  fXperienceJ  an  observer 
should  enter  his  Htars  under  all  and  any  name  but  the  one  by  which 
it  is  generally  known.  Being  aUo  a  computer  of  orbits  ho  must 
know  that  he  is  giving  needless  trouble  to  those  who  collect  the 
measures.  For  inslaiu-e,  before  the  measures  of  H.  IV.  8d  could 
be  entered,  reference  had  to  be  made  to  a  peneral  cntaloi^ue,  wher«. 
it  was  found  to  be  no  other  than  £412  A.C,  or  7  Tauri  A.C. 

8ome  of  J>p.  Doberck's  romarke  on  the  itiHirumer»t  iire  of  great 
interest.  The  object-glass  is  14  inches.  th«  focal  length  15J  leet. 
The  images  of  the  stars  are  much  fainter  than  in  other  refractore 
of  smaller  aperture  through  which  ho  has  looked,  which  he  attri-' 
butes  partly  to  the  situation  beiug  in  tlie  midst  of  a  large  toMn»: 
and  partly  to  the  great  cnmeiity  of  tlie  lenses  both  in  the  O.G, 
anil  the  eyepiectt,  and  suggests  that  a  remedy  might  he  in  the  uav 
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single  lenses  in  th«  eyoptece.     Short  focnl  length  is  a  drawback 
doLiblt)-(*tar  work  by  roiisiun  of  the  diflioulty  iu  to(;us»ia^,  because 

the  diameters  of  the  wires  are  proportionately  increarmd^  nnd  ba- 

OAOse  much  stronger  illumination  of  the  tield  is   required.     Ho 

Buijgeats  quartz  fibre  for  short-focus  telescopes. 

The  instrument  wa»  iuiit&lled  in  1894.     The  dome  is  moved  by 

a  dynamo,  which  can  turn  it  completely  round  in  8  minutes. 

Pn>f.  Hu-iHt-'y  publishes,  in  No.  76  of  the  *  Publicfitions  of  the 
Astronomical  Society  of  the  Pacific,*  a  discusgjou  of  the  mei^surea 
of  3  Equulei  [02  5J51,  with  the  view  of  calling  attention  to  the 
necensily  of  ob.'^ervinfj  it  very  frequently.  The  orbit  of  Z  Equulei 
belongs  to  that  da'*-*  in  whit-h  the  measures  may  be  changed 
through  180'  by  rf^ason  that  tht>  components  are  of  very  similar 
magnitude.  It  follow-*  that  by  so  placing  the  measures  tha  perioti 
cin  be  m.^de  a  sub-multiple  of  the  longest  period  which  ciin  bo 
assumed. 

By  arranging  all  the  measures  in  the  first  and  fourth  quadrant. 
Prof.  Hu>sey  endeavours  to  show  thnt,  instead  of  the  accepted 
period,  1 1*6  year?,  it  is  more  likely  5*8.  Much  as  we  should  like 
this  Euiall  period,  we  are  constmined  to  admit  that  the  present 
[>ap<^r  goes  DO  further  than  Otto  Struve  in  1S74.  £  Equulei  was  dis- 
covered as  a  close  double  by  Otto  Strove  in  1852,  who  observed  it 
frecpiently  uu  to  1874.  In  vol.  ix.  of  the  *Poulkova  Observations' 
he  remarks  that  he  could  not  satirify  himself  as  to  the  period,  hut 
leaned  towards  the  smaller.  Admitting,  for  the  moment.  Prof, 
llussey's  arnmgement  of  observations,  we  would  nther  favour  a 

period  of  !i- ,  or  3*9  year».     This  only  shows  the  need  of  following 

the  pair  closely,  and  Prof.  Uussoy  is  to  be  thanked  for  drawing 
attention  to  it. 

The  same  number  contains  an  orbit  of  99  Hereulis,  by  Prof. 
Attken«  who  obtains  a  [leriod  of  63*0  years.  It  is  a  dilHculb  ntar. 
and  it  is  impo-isihlo  to  satisfy  all  the  measures.  The  following 
ar»  the  computed  positions  : — 

190"  5     32.f3  i"-38 


Nkw  DtRKcroR  OP  THE  LicK  Ohseuvatout. — The  vacancy  at 

Lick,  caused  by  the  death  of  the  Director,  Prof.  J.  E.  Ke^'I^r.  has 
been  filled  by  the  appointment  of  Mr.  W.  W.  C.impbell.  VVheii 
Prof.  Keeler  left  Lick,  in  the  year  1891,  to  take  up  the  Director- 
ship of  the  Allp^eny  Observatory,  Mr.  W.  W.  Camphtdl,  who 
hoa  l)een  lostructor  in  Astroiutmy  in  the  University  of  .Michi«^n, 
wa-*  appointed  to  fill  the  vacancy,  and  has  remained  a  member  of 
the  staff  on  Mount  llajuilton  ever  laince,  and  now  takes  hi^  place 
i's  head,  as  a  fitting;  reward  for  ten  years'  solid  work.  Prof. 
LpbeU'fl  obaerving  in  hi^  earlier  years  at  Lick,  comprisud  such 
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Hubjects  as  photographs  of  Jupiter,  Nova  AurigsB,  the  spectra 
of  conietA,  and  diameter  of  Mars ;  but  of  late  years  he  appears 
to  have  devoted  himself  more  particularly  to  spectroscopy,  and 
determination  of  stellar  motion  in  the  line  of  sight ;  his  researches 
of  this  kind  on  Polaris  will  be  remembered,  as  well  as  his  detection 
of  the  binary  charact'er  of  Capella.  We  offer  congratulations  to 
Prof.  Campbell  on  his  appointment,  and  our  wishes  for  his  loo^ 
tenure  of  the  ofRce. 


MK88A0X8  FBOM  Mabs. — We  feel  that  some  apology  is  needed 
for  the  appearance,  in  these  pages,  of  a  note  with  this  sensational 
Invading ;  but  there  have  been  so  many  paragraphs  lately  in  the 
daily  pre>s  under  the  title,  that  on  the  sole  ground  that  this  is  a 
chronicle  of  astronomical  and  gu<m-astronomical  events,  we  think 
the  subject  should  be  mentioned.  First,  a  telegram  came  from 
America  Baying  that  Mr.  Douglass,  at  Lowell,  had  seen  a  projection 
on  the  northern  edge  of  Icarium  Mare  which  remained  visible  for 
more  than  an  hour.  Some  one  interpreted  this  by  the  well-worn 
surmise  that  the  Martian  inhabitants  were  signalling  to  us.  Sir 
Kobert  Ball  tried  to  convince  the  public  of  the  fallacy  of  this  in 
one  of  his  lectures  at  the  Boyal  Institution,  and  M.  Flammarion, 
with  the  same  end  in  view,  explained  to  an  interviewer  that  this 
appearani-e  was  probably  a  sunset  effect  on  our  neighbour.  Next^ 
Mr.  Nikola  Testa,  having  a  wireless  telegraphy  apparatus  on  a 
mountain  in  America,  said  that  he  had  noticed  effects  on  his 
rvceiver  for  which  he  could  not  account,  and  therefore  he  concluded 
that  they  must  Itave  been  caused  by  the  inhabitants  of  Mars.  The 
uuvisiage'.  according  to  Mr.  Teisla,  was  not  particularly-  lucid,  betn^ 
as  he  said,  mer*'ly  **  One,  two,  three  " ;  but  he  did  not  hesitate  to 
e\pUin  that  it  i«  quite  within  the  bounds  of  possibiiitj  to  estahlisli 
eltnHrii^  commuuu-mtiim  with  our  neighbour.  Tbeae  atterances, 
which  have  been  cabled  at  length  to  the  English  papers,  haTs 
funii^fthed  texts  for  many  joce«^  i^ragraphs  and  small  poems ;  the 
inteniewvr*  have  tven  busy,  and  Mr.  Te«la  has  got  the  notoriety 
he  tto  doubt  wanted.  M.  Loewy  very  naturally  asked  his  inter- 
\ie\i^,  "  Why  Mars?  How  dtd  Mr.  Tesla  know  that  it  ws  not 
Yetiu*  or  Mercury  who  was  sisrnalling** 

A  third  nttiter.  whw^i  comes  umWr  the  be»ding.  relates  to  a 
W^ue«t  of  a  Madame  Oumann,  who,  in  iSoi,  Mt  loccoo  franca 
to  K«a«ar\W  as  a  priae  to  the  1Sr$t  perwo  who  j^all  be  saccessfnl 
in  c\vamunK«tina;  «iih  another  workl  eCiWr  rAn  aW  ^inti  Mmr*. 
The  Aoademr  het$.-ta;eU  to  ai>-v^  the  t^ue^t ;  bat  has,  at  ^mt^ 
^tae  CO,  intfuenoviL  ivrha^  by  the  fact  that  the  will  govs  on  to 
8jiT  that  e«ch  time  tW  pr^ae  ha»  not  Wo  awanM  fur  a  |w«iod  oi 
£\V  vvans  the  acvtmu'aitt^i  inttKvst  shall  Se  attrtb«z;«4  to  a  w^irk 
fiKYO«t$)y  W^^Q^  thif  pcv^rv**  of  ftstrmomr.  The  Academr^  m 
the  tnast.  iv— >r>r  that  the  uit«««M«  «C  the  fnw^if 
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is  a  stupid  presumption  to  condemn  as  false  all  Ihat  which  may 
Dot  appear  likely  to  us.  There  ia  no  greater  mudness  in  the 
world  than  to  reduce  everything  to  the  measure  of  our  capacity 
and  ooriipotencG.''  But  why  is  Mara  excluded?  Is  it  to  bar 
Mr.Teala? 


TuE  Faria  Acadeuiy  has  awarded  prizes  as  follows; — ^The 
Lalande  Prize  to  M.  Giacobini,  for  his  cometary  discovories ;  the 
Damoi»eau  Priie  to  Prof.  IJepperuer,  ot  Grnz.,  for  his  invesi  igiitions 
relating  to  Bieia's  Comet;  the  Valz  Prize  to  the  Abbd  Verschaffel, 
for  his  invention  of  a  new  chronogmph  and  other  work ;  the 
fan»»eu   Prize  to  Prof.   Barnard,  for   his  discovery  of  the  fifth 

leilite  of  Jupiter. 


UNIVERSAL  TiMK. — At  midnight  on  1900  December  31  Spain 
idopted  Greenwich  Time  as  tlie  legiil  time  of  the  couutr)*,  tbu 
hours  being  auujberod  from  one  to  tweaty-iour. 


Thk  Weathbe  in  Jasuaby. — Cold  weather  prevailed  till  the 
9th,  the  mean  temperature  for  these  days  being  33'^' i,  or  5°  below 
the  average.  On  the  7ih  the  defect  of  mean  temperature 
ainotinted  to  io°'S.  The  lowest  recorded  temperature  was  21^*0 
ou  the  9th,  and  on  the  7lh  and  Sth  the  minimum  temperatures 
were  23^6  and  23°'3  reepecLively.  JbVom  the  loth  to  llie  27th 
liudubive)  the  weather  was  generally  mild,  the  mean  tentperature 
being  42°*3,  or  nearly  4""  in  excess  of  the  average  value.  There 
were  no  days  of  exceptionally  high  temiiernture,  the  highest  having 
been  54"  on  the  27th,  n  vnlue  which  has  been  frt-quentlv  exceeded 
in  former  years.  At  times  very  liigh  barometric  pressure  was 
recorded,  notably  about  the  4th,  the  13th,  and  the  23rd.  On  the 
27th  a  violent  westerly  gale  was  experienced,  and  the  weather 
afterwards  became  much  colder.  Kain  fell  ou  11  days  in  the 
month,  amounting  to  076  inch,  an  exceptionally  small  amount, 
falling  bhort  of  the  average  fall  by  1*23  inch,  W.  C.  N. 


Ersata   in   thb  *Companton,'  1901. — p.  8,  Jupiter,  col.  7, 
wpose  "  m  "  "  h  "  ;  p.  23,  in  col,  2  of  Table,  the  sigu  of  P  should 
reversed  iu  all  cases  ;  p.  29,  i>eriod  of  Algol, /or  "  h  m  b  *'  read 
-d  h  m." 


Wn  much  regret  to  hear  of  the  death  of  Mr.  Basil  Woodd 
lith,  J.P.,  of  llamp&tead,  one  of  the  oldest  members  of  the 
lyal    Astronomical   Society   and   a   frequent   attendant   at   its 
Meetings. 

The  magnetic  elements  given  on  p.  68  of  our  January  number 
arir  for  Greenwich. 
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Wb  hftve  been  favoured  with  a  copy  of  Prof.  Turner's  new  book, 
*  Modern  AHtroiiomy/  which  wo  hope  to  say  more  about  in  our 
next  uumber. 

Tub  Annual  General  Mooting  of  the  Royal  Aiitnmoraioiil 
Society  will  take  place  on  Friday,  February  8,  at.  3  o'clock  in  th** 
aftt^rnoon.  The  proposal  in  to  be  tiiude,  and  thi-re  will  probably 
be  a  diMoutwion  on  the  (|uestion,  that  the  Ordinary  Meetings  shall 
iti  future  take  place  at  5  o'clock.  The  next  Meeting  of  the  British 
Astrouoniical  A8&ot.-iation  will  be  on  Pebrnary  27. 

Iff  view  of  the  re-meaflurement  of  the  arc  of  the  meridian 
in  Peru,  M.  F.  Qonnessial,  of  the  Lyons  Obfs-ervntory,  has  been 
appointed  Director  of  the  Observatory  at  Quito  for  five  years. 

Tbb  Gold  Medal  of  tho  Boyal  Astronomical  Society  has  been 
awarded  to  Prof.  E.  C.  Pickering,  of  Harvard. 


FnoM  AN  OxroRD  Notb-Book. 

Tmk  most  notable  event  in  Oxford  during  the  past  month  ha« 
been  the  I'roclumation  of  Kdwnrd  VII.  as  King.  It  i^  nut  lilting 
to  speak  liiro  of  the  death  of  our  beloved  i^ueen  ;  but  it  may 
interest  others  to  know  how  a  new  Kinj^  is  proclaimed.  Wo  wero 
■umnioned  to  the  Divinity  ydiool  (the  big  assembly  hall  uf  the 
L'niversiry)  at  noon  on  Friday,  January  25.  The  large  hall  wai 
naturally  crowded.  Punciurtlly  at  noon  the  Vic»i-CbaoceUor 
app«?ared  and  read  in  Latin  tho  rea»ou  of  the  meeting — he  had  ^^ 
received  a  message  from  high  quarters.  The  Senior  Troctor  read  ^| 
the  lirttt  part  of  the  m4^st4age^  which  enjoined  the  reading  of  thcj  ^^ 
Proclamation.  This  was  done  by  the  Vice-Chancellor,  and  as  \\v 
read  we  could  hear  the  distant  ronr  of  the  crowd  at  Carfax  *,  wfaerr 
the  same  ceremuny  bad  been  tinisht-d  apparently  a  fvw  etfconds 
earlier.  Thn  Vice-Chancellor  ended  with  an  impressive  '*  Ooil 
tave  the  King!"  and  the  asscnibltd  Heads  of  Houses,  Doclorn 
and  Masters  of  Arts  lustily  ttang  the  National  Anthem  in  its  new 
form,  tollowvd  by  ** 'I'hree  cLecrs  for  the  King!"  (I  have  never 
before  heard  a  Vice-Chancellor  call  for  •'  ihree  cheer*  '*).  Then  n 
proc(*nsioii  was  lorajed  luthu  Univerbity  Church,  which  was  rea-.-hed 
ftftAjr  running  tlie  gunntlet  of  a  (in*  of  kiMlaks.  Passing  right 
through  the  church  th»?representalives  of  the  University  assembled 
on  a  pliitform  in  front  uf  it  iu  time  to  rect*i\e  the  Mayor  and  City 
authorities  from  Carfax,  who  again  reftd  us  the  Proclamation.  Thw 
Voluuioers  nieanMliile  were  ha^in^  a  very  hard  struggle  indeetl 
ivitl)  the  crowd,  which  simply  packed  the  High  Street  and  presseil 

*  "Quntrvvoip*,"  tit*  oraavioada  at  tl  0  osnir*  of  tbf  pit;;  nlled  Fuur- 
wo7«  tn  'ILouius  Hunl/f  nuid*. 
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ith  muob  uiise^^nitiuess.  TLla  ended  tho  ceremony  fur  the  Uul- 
rsity ;  but  the  City  authorities  went  on  and  read  the  Proclainatioa 
•*fain  on  the  four  spots  where  the  City  gates  once  stood,  I  beheve 
Uie  whole  programme  w'aa  an  exact  reproduction  of  the  observoaces 
tiity-thre«  years  ago. 


Thb  closing  of  a  century  and  the  opening  of  another  brought 
iDBTitable  reviews  and  stock-takings  of  all  kinds,  aud  science  came 
in  for  a  considerable  share  of  attention,  iiiv  Edwin  Arnold,  in 
bib  manifesto  in  the  Duiti^  TeUtjiraphy  speaks  quite  encouragingly 
of  science,  and  select.s  certain  names  for  special  commendation  : — 

8lar>«<ml  Kienoe  liaa  by  no  tnmns  been  uleep  during  (.be  era  bo  nobly  sUrttd 
by  Dalfion  anil  Bavy  in  enemistry,  by  Lyt'll  in  goolojfj-,  and  »iicb  truly  j^eat 
workers  in  physice  aa  Darwin,  Utixley,  Tyndall,  and  Lord  Kelvin. 

Bat  he  haa  a  comphunt  to  make  against  astronomers.  They 
have  not  HufHctent  imagination,  and  do  not^  realize  their  true 
misttion  in  the  world.  Surely  Sir  Edwin  nm»t  have  neglected  the 
writings  of  M.  Flaiumarion  ur  he  would  not  write  as  follows: — 

Tel  !•  it  »t.rAngo  how  philosophy  and  religion  otitl  B«ni,  in  an  nge  illu- 
minated by  Onlilwj,  Coperniouf.  and  Newton,  to  oiick  fust  in  the  unbeliefa  and 
M»rruw  eat.miatt!i4  uf  Dejith  &ud  l)e<tiuy  which  vrcre  natural  tor  Ptolemy  and 
J^antvw  Nu  Bcttrononitir  bntt  dared  hitherto  to  let  the  leaehinga  of  bis  ■peotro- 
■POpQ  and  utellar  chart  inapirr  biui  to  adequaldy  rebuke  tJie  petty  theorim  of 


ptilpiUnnd  the  mnt«rinlii>t(t.  People  of  cajVLcity  still  go  about aayine  that 
tbar«  ean  be  no  life  on  the  Moon  because  water  dues  not  exi»t  there,  and  that 
Iba  fiun  must  roll  in  hin  glory  untriianLed  becauao  a  Jone«  and  a  Smith  cannot 
breathe  inoandesocnt  hjdro^D, 


Mr.  Nikola  Tcsla  ha:$  been  saying  things  about  coiumunicating 
til  Mars,  some  of  which,  iha  reported  in  the  papers,  sound  rather 
ild;  but  it  ia  difficult  to  malce  allowance  for  the  anionnt  of 
dreeaing-up  done  by  the  reporter,  and  I  prefer  to  wait  until  some 
formal  btatemont  ia  made  by  him  before  deciding  whether  he  is 
serioua  or  not.  Those  who  heard  him  lecture  at  the  Koyal  Insti- 
tution booie  years  ago  will  bo  ready  to  believe  that  if  he  has 
ajiytliing  to  say  it  will  bo  worth  hearing.  8ir  Robert  Bidl,  with 
Ilia  wonderful  facility  as  a  popular  Wturer,  amused  his  audience 
at  the  Koyai  Institution  by  a  reference  to  this  exciting  topic.  He 
r»»minded  thiMn  that  if  the  signalling  to  Mars  was  to  be  done  by 
Iliux9  they  would  have  to  wave  a  Oag  as  big  as  Ireland.  But 
supposing  any  means,  viaual  or  electrical  or  otherwise,  were  found 
for  communication,  ho  felt  sure  that  when  that  interesting  event 
came  about  the  Kuhstance  of  the  lirst  mesaage  received  would  be 
contained  in  ihrco  MonlK.  And  at  thiis  he  paused,  while  his 
hMteners  waited  bi-eathlessly  for  further  enlightenment.  "  ThoB© 
tliree  words  would  be,"  said  Sir  Kobert,  **  *  Are  you  there  ?' " 
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Mr.  il.  G.  Wellb  is  wntinp;  a  fine  stor^  in  the  Strand  Ma^jaxine 
callei  "  Tho  First  Men  in  the  Moon/'  Ho  imagines  the  discovery 
of  a  Bubstance  ("  Cavurite  ")  opaque  to  gravitatiou,  with  which 
hifi  twoprincipalcharacteresurroundasphere containing  themselves 
and  all  their  belongings.  The  cavorite  covering  is  not  permanent, 
but  is  in  stjctiuns,  each  of  which  can  be  rolled  up  like  a  roller- 
blind.  When  all  tijo  blinds  are  shut  no  gravitation  will  affect  the 
inside  of  the  sphere,  and  it  will  Qj  on  through  space  in  a  straight 
line.  Open  a  window  and  any  star  or  planet  in  that  direction 
will  attract  it,  so  that  the  occupants  are  enabled  to  tack  about  in 
BpACLt  jnat  as  they  wish.  They  Torage  to  the  Moon  and  land  on 
the  dark  side,  to  find  it  very  cold  indeetl,  t<io  cold  to  think  of 
venturing  out  of  the  sphere.  But  the  sunrise  brings  with  it  a  vola- 
tilixation  of  air  wliich  hud  been  lying  froawTi,  so  that  they  conio  out 
and  breathe  and  have  adventures.  They  are  surprised  to  fijid  that 
the  ordinary  effort  of  taking  a  step  carries  them  like  an  enormous 
jump,  and  the  vegetation  springs  up  under  the  scorching  ravs  of 
the  Sun  at  a  stupendous  pace.  The  tantidizing  **  To  be  con- 
tinued'' occurs  in  the  last  number  just  at  the  point  where  they 
have  been  jumping  about  with  auch  glee  and  recklessness,  and 
the  vegetation  has  been  springing  up  so  fast,  that  they  have  lost 
iheir  sphere,  their  link  wilh  civilization  ;  and  we  look  for  exciting 
events  in  the  sequel.  It  would  be  ungracious  to  criticize  so 
charming  a  romance,  but  one  cannot  help  feeling  an  orcasiouaJ 
surprise  that  an  author  whose  scientific  kuowledge  ie  evidently  so 
complete  and  modern  should  occasionally  make  obvious  mistakes. 
Perhaps  it  uould  be  impossible  to  write  tho  romance  without 
them. 


I 


The  same  number  of  the  Stmnd  Marjazint  which  leaves  na  so 
anxious  for  the  fate  of  these  new  Jules  A'eruians  does  its  best  to 
allay  our  anxieties  as  to  what  the  coming  century  is  to  bring 
forth.  Eight  men  of  science  have  lK?en  iulfrvieweJ  by  Mr.  Fre- 
derick Dolman  on  the  subject,  and  give  characteristic  replies  to  his 
enquiries.  Sir  Norman  Lockyer  thinks  we  sh;ill  be  able  to  predict 
and  possibly  avert  famines  in  India  by  study  of  sun-spots ;  and  I 
see  that  he  and  his  son  have  been  reading  a  paper  to  the  Boyal 
Society  on  tlie  subject.  To  me  the  samu  old  mistake  jvt'ems  to  be 
maile  in  this  paper— of  generalizing  from  data  extending  over  Ear 
too  short  a  period.  But  Sir  Normtin  lias  had  some  experience, 
and  ouglit  to  know  what  be  is  about  b^  thi;*  time.  Perhaps  b« 
does.  t>ir  Wdlium  Preece  votes  lor  *'  the  unexpected  **  h:ippi;aing, 
and  adroitly  e\adefl  the  interviewer  in  this  way.  Sir  J.  Wolf 
Barry  says  that,  whatever  happens,  the  fUirineei'  will  be  to  th 
fore;  and  is  iiielioed  to  predict  the  gerii'ral  adoption  uf  ih4 
moving  platform  at  the  Paris  Exhibition  (in  which  «ugK<*stion 
howeTer,  Mr.  11.  O.  ^Vells  has  anticipated  him  in  *  When  the 
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Sleeper  WnW).  Sir  Willi.im  Crookes  has  ideas  of  the  same 
kind,  and  alao  hedj;es  on  "  tlie  unexpected,"  Mr.  Swan  looks  for 
le  new  t'hemical  9ourc«  for  electricity,  and  M.  Bertlielot  for 
lemical  food.  Sir  Henry  Roscoe  says  we  shall  witness  the 
harne&sing  of  many  ^'ingaras,  and  improved  Ranitation  ;  and 
Mr.  Thomas  Bryant  hopes  for  means  of  preventing  or  curing 
many  n)orB  diHeases,  and  the  pro[»er  use  of  hypnotism.  It  is  a 
most  intepestin;:^  Reries  of  predictions,  and  we  ought  to  be  very 
grateful  to  Mr.  Dolman  for  his  ent^?rprise. 


The  Scientific  Results  of  the  Norwegian  North  Polar  Expedition 
are  being  published  in  English  (Lonjjmans,  Green,  &  Co.)  in  a 
series  of  beautifully  printed  ciuurto  vnlumes,  of  which  Vol.  VI., 
which  has  recently  appeared,  contains  the  Astronomical  Observa- 
tions e«iiled  by  Prof.  Geelmuyden,  It  is  wonderful  what  a  lot  of 
otwer\iu^  the  companions  of  Xunsen  inanaged  to  accomplish  in 
their  trying  conditions,  and  what  good  observations  they  made. 
Their  be*t  in»itruinents  wir*j  a  2-iuch  altazimuth,  with  circles  of 

inches  radius,  and  a  3-iuch  telescope,  with  an  eyepiece  of  power 
used  for  observing  Jupiter's  satellites  ;    and  with  these  aad 

laller  inatnimenta  they  did  excellent  work.  Prof.  Goelmuyden 
tinds  some  difiiculties  in  making  the  beat  use  of  the  So  obser- 
vations of  Jupiter's  satellites,  because  of  the  lack  of  good  tables, 
and  of  corresponding  observations  elsewhere  for  check.  He  has 
discussed  method*  of  empirically  correcting  the  observations  after 
the  manner  of  de  Glaseuapp,  and  it  is  interesting  to  note  that  be 
knows  this  work  throu*^h  the  pages  of  this  magazine.  *'  By  the 
courtetty  of  the  author  I  am  in  possession  of  the  origioal  memoir, 
but  as  L  am  quite  unacquainted  with  thn  Russian  language,  my 
knowledge  of  irs  contents  rests  on  a  very  clear  abstract  given  by 
Dr.  Bowoiug  in  Tfu  OftstrtHitory^  Vol.  XII."  It  is  no  loubt 
seliish,  but  one  cannot  help  f^^eliug  some  gratification  in  the  fact 
that  English  should  be  the  means  of  communication  between 
Kussin  and  Xorway,  and  the  Nop^'cgians  have  thus  paid  us  the 
double  ct3mpliment  of  reading  Russian  in  an  English  transition, 
ami  printing;  their  owa  work  directly  in  English  for  the  Russians 
til  read  if  ihey  be  so  disposed. 


It  ii  good  news  that  Prof.  Barnard  is  going  to  Sumatra  to 
observe  the  Kclipse  next  JMay,  taking  the  61 -foot  telescope  and 
co»5lo»tat.  He  goes  witli  a  party  from  the  Washington  Ohserva- 
t'lrv.  westwards,  untortunat*^ly,  so  that  wo  ehall  not  see  him  in 
KuropB  on  his  way.  Mr.  Newall  and  Mr.  Dyson  are  going  out 
on  a  Dutch  boat  in  company  with  Professors  A.  A.  Nyland  of 
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Utrecht,  W.  H.  Julius  (Professor  of  Physics),  and  W.  H.  Wilter- 
dink  (Second  Assistant  at  Leiden).  The  Dutch  have  supplied 
valuable  information  and  assistance  already,  and  are  obrionsly 
prepared  to  be  most  hospitable  in  Sumatra.  The  writer  of  these 
Notes,  who  has  had  occasion  to  mention  the  incidents  of  several 
Expeditions  in  the  last  few  years,  feels  very  sad  at  not  being  able 
to  go  this  time. 


The  following  came  on  a  post-card  from  a  correspondent.  I 
must  apologize  for  his  language ;  it  is  apparently  due  to  the  stress 
of  feeling  occasioned  by  getting  out  of  one's  bed  at  3  a.m.  on  a 
cold  morning  to  take  a  photograph  of  Eros,  (half?)  hoping  that  it 
may  be  cloudy.  I  have  known  the  feeling,  but  I  did  not  know  the 
proper  Greek  line  to  quote: — 

1  Mod  you  an  astfonomical  quotation  flrom  Homer,  Iliad  iii.  364.  Ferhapt 
you  will  titiak  it  good  enough  for  the  Oxford  Note-Book : 

'Arpei2i}c  i'  i^fiv^ev  Umiv  tis  ovpav6f  tvpw. 
**  And  the  son  of  Atreus  «ud  '  Damn  '  when  he  saw  that  the  sky  was  dear." 

VfiwCcyssHud  01/10*  or  "alaa,"  but  !  hare  tried  to  be  idiomatic.  !  think  it  is 
legitimate  to  traoelata  tvpitv,  broad,  as  "  clear,"  for  the  sky  only  looks  broad 
wDMi  it  is  clear.  Motioe  the  emphatic  position  of  the  word  at  the  end  of 
the  line. 


Tju)  following  is  from  the  Dailtf  Ne»$  of  1900  December  X2. 
Comment  is  superfluous : — 

Our  Berlin  Correspondent's  telegram  to-day  refers  to  the  quarrel  between 
General  Chafle«  and  Count  Ton  Waldersee  re^irdiag  the  remoTiJ  of  the  famous 
hronae  asuonomtcal  instruments  fVum  the  Tartar  Wall  at  Peking.  Tbeae 
instruments  were  manufactured  in  the  seTenteeath  century  under  the  directicm 
of  fWdioando  Verbie»t,  the  Jesuit  Fisther,  who  was  President  of  the  Board  of 
Works  at  the  Court  of  the  Mancfau  Kmperor,  Kang  Hsi.  They  eoosut  of  a 
sextant,  a  quadrant,  an  armiilary  sphere,  a  great  cvleetial  globe  adorned  with 
gilt  coostejtatioas,  and  a  few  other  instruments,  one  of  wbioi,  an  asimuth  dial, 
was  presented  by  hwiis  XIV..  **  le  Grand,'*  to  the  Chinese  SoTvrngn.  Thesa 
scieatific  appliance*  have  long  been  a  conspicuous  and  familiar  objt«et  lo 
traTellera,  uvi,  during  the  last  two  or  three  decades,  a  farcHirite  mrnxk  for 
phoCt>grapbenk  Krected  under  the  open  sky  era  an  elerated  basdoo,  ristag 
above  the  summit  of  the  Kast  Tartar  Wall,  the  bronie  fittings  hata  bees 
pOiljMhed.  as  liord  Curson  9ay»,  to  a  "glassy  smoochoees"  by  omturies  of  «• 
poeure  to  the  dust-charged  air  of  Peking. 

Tbsre  is  a  peculiar  intereet  attaching  to  these  airtroaomiml  iastruaienta,  aa 
they  vera  designed  to  r«pUce  a  set  of  still  older  Mongol  iastmaieots  >  dating 
ftoaa  iaT9\  whiefa  now  repoae  in  the  grassy  (»urtyanl  below.  Coasequcatty 
tha  appliaBcea  of  the  Jseuit  Father  may  be  said  to  l^ve  tepreeeoted  eren  at  that 
data  an  Isapanal  tribute  f^m  Chioa  to  the  supehonty  ot'  the  seteati^  aachoda 
of  tba  Wast.  The  demoliiioa  of  the  Porcelain  Tower  at  Xaokisg  was  bad 
SBPugh,  but  that  waa  dooe  by  the  uaciTiIiMd  Taiping  rebels :  the  removal  of 
o«a  ol  tha  naoet  iatacestiD^  and  veoarated  aotiquitiea  of  the  socthsm  capital  ia 
Mk  endilaUa  to  BuopsMa. 
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ANNUAL  GKNEEAL  MEETING  OF  TUE  EOTAL 
ASTKONOMICAL  SOCIETY. 

Friday,  1901  February  8. 

Mr.  E.  B.  Knobbl,  PtetitUnt,  in  tbe  Chair. 

rfeUo'it^;  H.  F.  Newxll,  M.A.,  and  F.  W.  Drsoy,  M.A. 

Mr,  Dyson  read  the  Minutes  of  the  last  Annual  Meeting,  which 
were  conlirmed. 

The  FrrsifUftt.  We  are  aasembled  hero  to-day  as  astronomers, 
but  our  r.eal  for  astronomy  has  been  quenched  for  the  time  in  the 
more  jwignaul  feelings  which  fill  each  one  o£  our  English  hearts. 
Wc  mourn  that  gracious  Lady,  so  great,  so  good,  so  wide  in  her 
sympathies  in  all  that  could  contribute  to  the  iuteltectual  and 
social  welfare  of  her  people,  who  was  our  beloved  Sovereign  and 
oar  au^st  Queen.  The  expressions  of  sorrow  from  every  com- 
muoity  in  the  world,  especially  from  those  that  form  British 
communities,  have  filled  us  with  pnthetic  foelin^^j,  in  that  they 
uuit«,  absolutely  unite,  in  one  expression  of  appreciation  of  the 
\<ranne8t  possible  character  of  that  great  Sovereign  whom  wo 
grieve.  Your  Council  who  have,  as  every  member  of  this 
Society  has,  received  precious  favours  from  our  late  Queen,  in 
that  throughout  the  whole  of  her  reign  she  was  the  august 
Patron  of  our  Society,  have  decided  to  present  to  H.M.  the 
Kinsr  an  address  of  condolence  with  him  in  his  great  sorrow,  and 
congratulation  that  be  has  succeeded  to  the  throne  of  his  late 
Mother.  I  will  now  read  the  Address  which  the  Council  propose 
to  pass,  and  which  will  be  presented  to  Jlis  Majesty  :— 

To  TrtK  KINO'S  MOST  EXCELLENT  MAJESTY: 

Mat  IT  PLEASE  YoPt  Mwmtt,— We,  the  Royal  Astronomioal  Society 
hutnlil>  beg  Ivave  lo  ajjproach  Yuur  Majesty  wi(b   the  esjtreiMion  uf  oitr  de«p 
tptKit/uI  sympathy  on  the  douth  of  our  lato  SoTOreij^,  our  beloved  Quocu 
TOL.  XII V.  L 
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Virlnrin.  Tffr  noblo  Wh  nn<1  ronnlant  derotion  \n  (he  welfare  of  her  mibjfcto 
cIphiAndH  fiiir  rrYrrrnro  mul  Ims  won  our  doepfttt  aflection.  We  look  back 
with  pridn  to  the  adviinrpiumt  of  ncicnee  and  the  progresB  of  tbo  arts  whidi 
hpr  Klnrioim  reign  hne  wilneMed,  and  we  rejoice  that  it  was  our  special  priril^a 
Ihai  it  jilnnsed  nor  tt>  exli«nd  to  our  Sorieir  throuehoiit  the  whole  of  her  reign 
llin  »M\w  iiatmnftfte  whirh  we  reeelTed  from  Hia  Majesty  William  the  IV. 
White  wp  (inphtrp  the  loMnifa  bclovnl  Soverei^.  we  hail  with  great  satisfaction 
and  ron^ratiilatinn  the  Hiu^mwion  of  Your  Majesty  to  the  Throne  of  this  great 
ICtiiitire.  Iwintt  fullj  anniiri'd  that  under  the  nuspicen  of  Your  Majestj  the 
welfare  and  the  prt>«|>erii^*  of  the  Knipire,  and  the  adTancement  of  aeieDce  and 
the  arte,  will  he  fully  maintained  and  promoted. 

We  pra;r  that  Yuur  Majeiit,y  and  ^'our  Koral  Consort  maj,  under  the 
hleesittg  »f  (UhI,  be  yranted  Lotb  health  and  happiness  and  a  long  and  pros* 
(terous  ivtfin. 

I  rt«k  you  to  dignify  your  approval  of  the  act  of  your  Council  by 
Mamlittf;  un. 

Th^  Atdtnt*  wrtjr  (/ii/i/  ftpprnvfti,  the  audifnef  siamfintj^ 

.l/r.  inu*ttrti»  read  the  Koport  of  the  Auditors,  which  stated  that 
(Itoy  had  exanutuxl  the  Treasurer's  aeoounts  for  the  year  1900, 
Mu\  had  found  and  certified  the  same  to  be  correct.  The  cash 
Imlauvv  \\\  hand  on  1000  IVoembt^r  jii  was  JC540  12*.  io<?.,  as 
(vm)v(rtH{  with  X4^^4  (v.  :ih  on  loco  January  i.  Xo  changes  had 
t><H»n  made  in  the  invert ment»  of  the  Society.  Tbey  bad  inspected 
t\w  Kn^ki*,  instTtunent#,  and  otl»or  efftvts  in  the  pof^session  of  the 
Sivietv,  \thieh  ap|H>anM  to  them  to  K*  in  a  very  satisfactory 
c\wditunt.  Mr.  In«ar\)5  addtnt  ibat  the  affairs  oif  the  Society 
tvutinmn)  to  pr\>ei|vr.  and  there  would  soon  be  occa&ion  to  make 
a  further  in\t<«tmeni, 

Vhe  lNr>M.«uri^rV  aivounts  and  the  Auditors'  report  tkercoa  were 
aJo|vt<st  by  the  M«>etin^. 

Mi\  Si^TAii  r^ad  extwrt*  fTV*»  :he  Rt^pon  of  the  Cocceil  for  the 
V>*i't  >e«r.  The  Se«fiety  has  Sosi  by  d<xith  :he  fo^lowicg  Fealowv : — 
j«  Ss  An<tM>a,  Vh^^mas  Buckuey,  Lc^  Faniban,  J.  £.  Keeler, 
Kx  J,  Ia^^^s.  John  Mol  AndsS^ivucb,  H.^rw  Pewv.  "VT.  T.  Ssd* 
t\^^l.  :i^ir  Jxiiuiah  Ke*-^.  F.  ii,  K«  V-tKl\  PawiSciyUi.  J.  H. 
aisi  \s*x%a;)Mi  J^  R  Kwiec  a:si  K*^-n  L4.tbfr. 

sV  tkvV^-.rup  **i>xv:-f  ; — M;t.cc  l\arrt*,  Me«<vc^.  Fii*:^:*  <rf  ti* 

I\n;;SV  ^*rs<  i!»e  iiree^*V"V.  Tri:A'tTar  C»:4.V«rae  i3?<-c\.  ^e 
^'SftTa'.'.v'Jt'TiC  v«  A«tv.t:«'w.v»'"  l;;jc:t:-T*.  ::-f  Ascr.xsv**-^  CSaat, 
l>.x^*f<:^l  t'-»hfv  :i»e  \Vv  JV'*»ic:^K^*^->f  •>;;?/?». .3*5*ciiff  ajii  lie 
iV«v^  iV?v>.-nr  .**^r4;*^£.  V*raCuf  Ssars.  ilv  x-.j^t  IV«Jax  i:v« 

^thrcN'wa  Aan<haft»«Mr.  .«(ifivx^  ;:ite  ^.vor..  «ix:.  v  i^  TAnt.'vfc  if  xiie 

rif    *fc|<w^fe.      ?V   Ofu;li.-*i     iitt»  «m?Oei    Ttif  VrfOL   Vfldsl  <£ 
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Society  to  Ppofeasor  Kdwarrl  Charles  Pickering,  for  hi* 
rchefl   ou   Variable  Stars   anii    his   work   on    Astronomical 

otogniphy. 

Mr.  KnoUi  delivered  a  suitable  Address  on  the  work  of  Prof, 
Pickeriup,  setting  forth  the  prountU  on  which  the  award  wns 
made;  in  ronchision  he  ad(in.»a«e<l  Mr.  Choato,  and  handed  the 
Me<lal  to  him  fc»r  transmission  to  Prof.  Pi.'kerttiic;. 

'J'ht  ifon.  U.  J.  VftmU.  Mr.  President  and  Gentlemen  of  thft 
Koral  Astronomiral  Society, — It  is  n  Bource  of  great  regret  to 
lVofu8«or  Pickering  that  he  is  not  able  to  be  here  in  person  to- 
day to  receive  this  ai^jual  mark  of  the  approval  of  this  distinguished 
and  venerable  Society.  But  you  can  well  retdize  that  the  vury 
heavy  responsibililies  and  duties  that  rest  upon  him  have  made  it 
impossible  for  him  at  this  season  of  the  year  to  absent  himself 
from  bis  post  for  eo  long;  as  would  be  necessary  to  cross  the  ocean 
and  present  himself  before  yon.  I  esteem  it  a  very  great  compli- 
ment t-o  have  been  ask-^d  by  him  to  come  and  receive  tliis  Medtil 
on  his  behalf.  I  regard  the  conferring  of  this  mark  of  approval 
upon  so  distinguished  an  Araerioaa  astronomer  as  a  compHinent, 
not  only  to  him,  but  to  the  country  that  is  so  proud  of  him. 
(Loud  applause.)  1  am  sure  that  when  you  hear  the  letter  of 
acceptance  which  I  !*hall  have  the  honour  to  read,  in  which  he 
announces  for  thofiret  time  the  very  latest  results  of  his  researches 
— op  to  date — you  will  realize  that  the  bestowal  of  this  Medal  has 
not  only  already  stimulated  liim,  as  he  says,  but  will  stimulate  hiin 
in  the  future  to  renewed  exertions  ;  and  not  only  hini,  but  nil  the 
oth^r  men  of  the  same  science  in  America,  North  and  South,  who 
look  to  this  venerable  Society  as  the  absolute  authority  in  the 
srienco  which  they  follow.  (Applause.)  I  will  mad  i^  copy  of  the 
letter,  and  leave  the  original  tor  filing  on  the  archives  of  the 
Society  •.  Mr.  President,  1  receive  ou  l^rofessor  Pickering's  behalf 
this  Med&l,  and  shall  transmit  to  him  this  signal  of  your  approval 
with  real  patriotic  national  pride.     (Ixiud  applaui^e.) 

/>r.  JoJtnstone  SU)jv6ij.  It  is  with  pleofsure  and  satisfaction  that 
I  rise  lo  propose  : — *'  That  the  Keport  now  read  be  received  and 
adopted, and  that  it  be  printed  and  circulated  in  the  usu'il  manner. 
together  with  the  Keport  of  the  Auditors  and  the  President's 
AddreM."  The  Address  of  the  President  will  juld  another  to  the 
iong  aeries  of  important  addresses  which  stajid  recorded  in  our 
Trtntacfions  and  Proceedings. 

Cohnrl  Burlon-Brown.  1  am  very  glad  to  second  this  motion. 
1  think  that  we  shall  be  uimnimons  in  adopting  the  Beport  which 

*  ICr.  CtioaT«  rend  ihu  letter,  in  wliii^i  Fmf.  Ptck?r.Dg  exprmaed  Ills  nppre- 
fiftljon  of  t.ho  honour,  a»d  in  coDclu'Uon  MaXeA  Lhat  ho  Imd  pk'Aiture  itt 
mnminnn^  f^r  the  flrat   time  thnt   ho  liad   rttently  obuinul  poolographf. 

fcii'i  ^  (..■  ni  eight  inches ii|K>r1  urn,  of  the  spectra  of  t^Ars  of  the  thirt«i«ntb 

ni  .  Miint  thut  the  dttrti  thiam^elree  were  not  visible  lu  a  telescope  of 

livrix-  .... ...  -  .tppptiire       The  Mediil  would  he  added,  be  u  gre&t.  etiiuulus  ti> 

vufen  Uw  broad  field  that  wemed  to  be  sliU  oiwn  befure  him. 
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the  Council  bns  laid  liefore  us,  and  the  staUmeut  of  accounts, 
tliink  thr  [irogivHs  that  we  are  making  from  y«ar  to  year  juatifi* 
us  in  doing  so  with  prent  pU,»asnri\ 

Thf  J'resitfent.  AVe  will  now  take*  tht*  special  busineHS  on  tl 
Agenda  Pajit^r,  namely  iho  proposed  aitexation  of  iiye-Law  41 
which  Mr.  ]Vewall  will  introduce, 

J/r.  NtwttU,    Notice  has  been  given  in  the  letter  eummonii 
this  Annual  Meeting  that  an  alteration  of  the  hour  of  ordinal 
Mwtings  is  proposed.      It  is  proposed  by  the  Council  that  tl 
hour  of  the  ordinary  W(>etinps  ot  the  Society  be  5  o'clock,  an^ 
that  Bye-Law  42  be  altered  accordingly,     it  will  b*'  reraembc 
by  the  Fellows  that  a  similar  pi'o|K>sal  wjis  brounht  t»efore  tl 
Meftini;  last  year,  and  that  it  was  then  resolved  that  the  inaU 
be  deferred  lor  consideration  till  a  later  Meeting,  or  rather,  to  pi 
it  more  precisely,  the  previous  question  having  been  moved, 
votfd  ir.  and  so  the  matter  wa.'*  dealt  with.     This  is  a  clianj 
which   is   of   very  considerable   importance.      There  has  been 
growing  feeling,  some  of  us  have  gathered,  that  it  would  lie  in  tl 
interest  of  the  tSociety  that  an  afternoou  hour  should  be  Bxot 
iusleud  of  S  o'eloi'k  iu  the  evening  as  at  present,  and  it  in  right 
iberefot*.  that  this  question  should  be  put  to  the  vote,  and  it  U 
to  be  ho[)ed  that  FeiIow»  will  vote  according  to  what  each  out 
feels  to  be  hia  own  convenience,  having  due  regard  also  to  whi 
he  considers  to  be  the  real  interest  of  the  Society.     The  value  ol 
a  change  can  really  only  be  g^ithered  by  an  actual  exjK'riuient^  and  it 
hhould  bo  borne  in  mind  that  this  change  does  not  commit 
(lermRUently  if  it  is  adopted  on  the  preseut  occasion.     We  iihaU  h 
ut  liberty  ut  any  future  timet  I  take  it,  to  make  a  second  chaugeJ 
but  that  of  course  is  not  contemplnted  in  tjie  pix^sent  vote.     If  %n 
decide  iu  favour  of  a  cbaugo  to  an  earlier  hour  of  meeting,  thai 
decision  will  be  arriced  at  because  the  feeling  of  the  majority  it 
that  the  change  is  iu  th»  iniore^t  of  the  ^>ociety  otfar  04  «r  cai 
Juilijf  at  }>rtwnt.     Anything  that  occurs  later  uuut  be  left  to  th«l 
futtire.     1  do  not  think  1  liave  anything  utore  to  avid. 

Thi  PrftiiUni.     It  would  be  very  much  more  convenient  t!»t, 
we  should  consider  this  motion  as  business  which  we  have  to  coi 
sider  to-day  without  any  referenoe  to  the  past.     In  reference  li 
what  took  plactj  last  year,  1  do  not  think  Sir.  Xewall  is  t> 
bcoiuso  the  motion  then  was  disposed  of  axKl  done  with, 
motion  is  brought   forward  again  dt  noixi,  therefore  wo  nee^  ut 
refer  to  anything  that  tmik  place  Ust  year. 

f.W.  HHrton-iirown,     lias  the  motion  lieen  duly  seconded  ? 
Ttte  I'  The  motion  is  brought  forward 

ftod  it  V  ;   by  the  Ctuur  lit>t  year  that   a   n 

fow^  K-  Council  do»  - 

f  ../2roirn.     !  *.'  it^mtrks 

ihi-  1  one.     In  m 

sei  ■  «»e  »cn-  carvfi 

to  make  any  cluui^  uiiicTis  uc  kav*  ihml  (bv  whole  body  of 
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iiociet/  approvt-s  that  change.  1  rather  thought  when  wc  had 
thta  Dcjtice  put  bffora  us  that,  perhaps,  uomu  bullut-pupe.r,  ur 
BOUK^thing  of  that  kind,  would  be  settt  round,  ao  thiLt  tlm  opinions 
of  Members  or  Fellows  of  the  Society  might  be  knowa  and  kid 
before  this  Meeting.  Of  cour.sc,  the  gentlemen  who  are  present  here 
represent  but  a  very  small  portion  of  the  ?>ociety,  and  I  have  heArd 
from  »  great  number  of  suurees  that  un  utUiratioa  to  5  o'clock 
would  be  in  every  respect,  for  a  great  number  of  iw,  eiceedintjly 
tuconrenient.  U  might  be  found  more  desirable  to  alter  our 
evening  Meetings  to  an  hour  earlier  tlian  5  o'clock.  In  several  of 
our  scientific  Bocieties  the  hour  is  3  o'clock,  or  ^  ^o"",  and  for 
many  years  past  the  intelligence  shown  by  the  Council  of  the 
Koyal  Astronomical  Society  has  been  amply  borne  out  by  having 
our  Annual  Meeting  at  .5  o'clock,  I  therefore  think  that  in 
making  any  alteration  in  time  wc  fihould  have  the  hour  dxed  for 
5  o'clock  or  half-past,  instead  of  5  o'clock.  There  are  many 
reasons  why  5  o'clock  is  an  extremely  inconvenient  hour.  It 
would  interferu  with  our  dinner-time,  although  it  may  be  said 
ihflt  the  mental  relaxation  we  receive  here  is  much  superior  (oany 
physical  atlvantage  which  we  may  derive  from  dinner.  1  have 
been  told  that  3  o'clock  might  maJte  it  rather  inconvenient  for  the 
Council  of  the  Society,  but  1  think  the  gentlemen  forming  tlie 
t.'ouncil,  who  give  up  so  much  of  their  time  and  convenience  fop 
the  benefit  of  their  fellow  members,  would  not  hesitate  to  lUter 
their  arraugemenla  for  the  good  of  the  Society.  One  thing  which 
ought  to  be  taken  into  iionsideration  is  that  many  of  us  are 
country  members,  and  tliat  by  having  an  evening  Meeting  we  have 
always  the  excuse  for  a  day  in  town.  1  would  therefore  propoBe 
tiie  followiug  amendment,  which  1  hope  some  one  will  second  : — 
'*Ia  case  of  any  change  being  made  in  our  hour  of  meeting,  that 
3.30  be  tixed  as  the  time  of  Meeting  instead  of  5  oVlock,  as  now 
recommended  by  the  Council." 

Htv.  J,  T.  W,  Ctiiri(fff€.  1  have  very  great  pleasure  in  seconding 
the  amendment  which  Colonel  Burton- Brown  has  now  brought 
forward.  Speaking  as  a  junior  Fellow,  as  I  live  at  a  distance  of 
thout  120  miles  front  town,  it  would  give  me  very  groat  pleasure 
to  attend  at  a  more  convenient  hour  than  the  present  one  of  8 
o'clock.  It  would  giro  me  the  opportunity  of  coming  up  from 
Stiifford^thire,  leaving  by  an  evening  train,  and  so  getting  home  in 
good  time  ut  night.  1  appeal  for  thoM*  who  live  a  long  distance 
away,  and  if  the  Council  can  see  their  way  to  make  any  alteration 
1  B»y»elf  shall  be  extremely  gratitied. 

AfViii.  DiiTinrettOu.r,  i  think  the  Members  would  like  to  bear 
Ebu  vicwA  of  the  Council  on  the  proposal  that  the  hour  ehotdd 
be  3"  30*. 

Mr,  Ale-x.  Foote.  I  think  the  onus  of  the  matter  lies  with  the 
Couoeil.  I  think  the  Council  should  tell  ns  whether  there  is  any 
Urge  doiro  for  the  change.  Personally  1  do  not  t  hink  8  o'clock  is 
m  good  hour  fur  meeting,  as  it  comes  ao  shortly  after  dinner.    Huit- 
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po-'t  eight  wouid  be  bettor.     I   do  not  Mant  to  turo  theSocipt^ 
iuto  a  ga^tronomicfll  Society,  but  8  Is  a  bad  liour,  And  oo  i»  ! 
padt  3,  lor  thea  we  should  not  gt^t  any  afternoon  tea.     1  woald 
ftiiggest  8"  3c>'». 

Capt.  yobU.  I  think  the  announcement  in  the  circular  con- 
vening the  Meeting  is.  peHiaps,  n  little  misleading.  **  Proposed 
by  the  Council."  Now  any  outsider  readiii;;,'  that  would,  I  think, 
suppose  that  the  Council  hud  come  to  the  conclusion,  tp*a  Council 
that  it  was  expedient  that  the  Society  should  meet  at  5  o'cJocI 
and  therefore  they  proposed  it.  1,  ns  a  Memt)er  of  the  Council 
distinctly  undcretood  it  was  to  brir.g  the  luattfr  before  the  Societ' 
for  their  decision,  and  that  the  l.'ouncil  did  not,  /ymi  Council 
exi)re58  any  opinion  on  the  matter.  I  run  certain  many  of  th< 
gentlemen  in  the  room  think  the  Council  are  recommeDtling  lhi'«. 
The  Couticil  are  only  putting  the  question  before  the  Society  for  ita^ 
decision.  They  are  not  raying  one  thing  or  anotlter.  1  knoi 
what  I  should  like:  1  should  Hke  an  afternoon  meetir»g  vei 
much.  It  would  suit  mo  a  great  deal  better,  as  I  cannot  possibly 
attend  an  evening  meeting  witliout  staying  in  town  n!l  nighl.  M] 
last  train  goes  at  7  o'clock  from  Victorin,  and  llie  Meeting 
present  does  not  begin  till  8  oVloek.  ]t  should  not  go  furth  th) 
the  Council  proposes  to  the  Society  that  it  hIiouM  meet  at  5  o'docl 
The  Council  merely  say  that  the  cjuestion  has  been  mooted,  aoi 
that  it  i«<  for  the  Society  io  decide  the  particular  hour  at  which  i| 
ahould  meet. 

Thr  President.  Perhaps  I  may  explain  that  opinions  were  W 
pressed  to  the  Council  that  it  was  very  desirable  to  have  thii 
question  ventilatin!  and  discussed.  The  only  way  that  it  could 
brought  forward  at  this  Meeting  was  by  a  detinitenioiion.  Thei 
fnre  a  motion  was  made  and  the  resolution  was  carried  by  tl 
Council  which  is  now  broiii^ht  forward  as  special  business  U 
to-dny.  The  only  possible  way  of  bringing  it  under  conaideratioi 
and  discussion  to-day  was  to  do  it  in  the  way  it  has  been  dont* . 
It  could  not  be  brought  forward  in  any  tentative  manner.  All 
our  subjects  for  di<?cus5ion  must  be  arrangwl  beforehand,  and 
therefore  this  is  the  only  way  in  which  the  sohject  conld  come  up. 
I  think  opinions  have  been  expressed  decidedly  iu  favour  of  the 
advantage  of  such  a  change. 

Pfofts9or  Tvniey.  1  should  like  to  say  Mith  reference  to  what 
has  fallen  that  my  opinion  as  to  what  hnpi>ened  ia  orrtainty  not  in 
accordance  with  what  Captain  Noble  said.  The  words  must  be 
taken  as  they  are  |)rtnted.  1  remember  the  vote  taken  was  one 
which,  to  my  surprise,  showed  that  a  majority  of  thn  Council  wcm 
distinctly  in  favour  of  the  chnnge.  La!*t  year,  I  may  sny  that  hi 
it  not  been  for  the  rather  pronounced  opp(»sition  tif  our  privei 
President,  the  change  would  have  been  effect»*d.  It  will  bo  in 
recollection  of  most  present  that  when  the  proposal  w*»  zni 
Mr.  Knobel  was  to  be  elected  Pre-nident,  and  it  was  t)mu( 
courteous  to  him  not  to  make  the  change  at  tbi;  moiuout  ho  «1 
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about  to  occupy  the  Cbair.  I  is^ncy  that  last  year  we  should  have 
adupteJ  the  altcratiuuiii  had  it  nut  bosa  for  these  cooditioas.  I 
tiiiuk  that  on  the  evidenc>^  we  have  before  us  that  tlie  change  to 
5  o'clock  will  be  a  good  oue.  A<j  has  beuu  said  by  tUd  bbcTotary, 
wb  ana  quite  at  liberty  to  go  back  to  the  old  hour  if  we  tiad  rhiit 
the  uew  one  proves  inconveaiuut.  As  to  uiakiug  the  hour  of 
Mbetia^  3.^0,  I  am  afraid  that  would  not  ba  convtiiiient  for  the 
meetings   of   Couucil,  which  are  held  previous  to  the  ordinary 

J/r.  CofTDKon,     I  wish  to  move  ati  amendmeul. 

TUs  PrcMliUnt.     Is  this  au  auenduieut  on  the  original  motion  ? 

Dr.  Common.     It  touches  it  particularly. 

The  i*rt*iden.t.  We  will  dispose  of  Col.  Burton- Brown's  araend- 
raent,  and  then  we  will  oonsidur  yours.  The  auienduiont  is  that 
Che  hour  5.3a  be  sub^titutod  for  5  oVlock. 

The  amendment  was  put  to  the  rote  and  doL-lared  tost, 

I>r,  Cmnmon.  The  becrotary  statiMl  that  if  tho  time  5  o*clock 
W&5  found  to  be  utisu-table,  the  hour  of  S  o'clock  could  be  (;one 
back  to.  I  would  therefore  move  that  the  time  of  the  Meeting  be 
tnch  A3  th<!  Council  may  tix  from  time  to  time.  We  would  tlius 
leave  it  in  the  hands  of  the  Council. 

lA4nd.  Dannreuikcr,  1  think  that  would  meet  tho  ideas  of 
everybody  present.  No  one  has  auy  strong  biait  as  to  the  hour  ot 
maetiog  so  long  as  it  is  in  the  interests  of  the  iSociety.  I  beg  to 
fecond  this  amendment. 

2I14  AstrofuuAcr  Jiofjal.  Thin  would  throw  a  very  Invidious  task 
on  the  Council.  That  body  would  be  receiving  complaints  either 
from  those  who  wish  tho  Meeting  to  be  held  in  the  afternoon, 
or  from  those  who  desire  it  to  be  ludd  in  the  evening.  If  you 
hold  Mef^tings  alternately  in  the  afternoon  and  in  the  Gveniug, 
there  will  be  constiuit  complaints  from  both  sides. 

C0L  BufiiHi^BroiL*n.  If  this  amendment  is  carried,  how  are 
Fellows  who  do  not  attend  one  Meeting  to  know  what  hour  is 
iixed  for  tlie  next  Meeting?  Is  it  proposed  to  sand  out  monthly 
post-cards  announcing  the  hour  P 

The  amendment  was  then  put  to  the  Meeting  and  receired  no 
support, 

lUv.  8,  J*  Johnson.  It  may  be  possible  to  find  an  amendment 
which,  to  a  certain  extent,  will  meE^t  the  views  of  both  sides.  I 
should  like  to  propose  that  the  daylight  Mt'etings  in  the  month-s 
of  May  and  June  should  ha  held  at  S  o'clock  as  heretofore,  and 
other  Meetins^s  at  5  o'clock. 

This  amendment  was  not  seconded. 

C(i//^   NobU  moved  that  the  afternoon  Moetiuga   be   held   at 

oVlock. 

i/>r.  Kinns.     I  beg  to  second  that  propoj^ition,  for  then  1  shall 
able  t-o  get  home  by  7  oV'lock. 

CoL  Harton-ISr^wn,  I  hope  the  Council  will  accept  that  a^  a 
fair  compromise  to  the  propo-ial  I  have  made. 
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7*hf  AAtronmner  Royal.     I  ehould  likf  to  make  a  fo«*  remarks. 
[  think   FellowH  muBt  consider  how  the  husiness  of  the  Society  i»| 
to  be  carried  on  by  the  Council.     It  will  be  extremely  difficult  toT 
them  to  meet  and  dispose  of  all  their  business  before  the  Me«tin^| 
of   the  Society  if  it  is  3''  30*".      At  the  (tame  time  the  Royal 
Society  have  their  meetings  at  4.30,  and  the  Couucil  succeed  in| 
getting  through  their  business  before  that  time,  although  with] 
some  difficulty.      If  we  are  to  consider  the  convenience  of  thfrj 
Council  it  will  be  more  desirable  to  have  our  Meetings  at  5  oVlock.] 
U  is,  however,  pi-acticable  to  have  our  Meeting  at  4.30,  and  yet 
to  do  the  business  of  the  Council  before  it. 

Col.  Burton- Brovjn.  I  think  the  Council  ought  to  consider  tho^ 
wishes  of  members  generally,  and  1  say  this  without  any  disrespect^ 
to  tlie  Council. 

The  amendment  was  then  put  to  the  Meeting  and  declared  lost 
by  a  largo  majority, 

A  Fellow*     It  seems  to  be  we  are  now  prepared  to  vote  on  the 

motion  as  submitted  by  the  Council. 

77w  Prfghlent,    The  arguments  brought  forward  relate  to  tbi 
habits  and  customs  with  regard  to  dinner  having  altered  since  th»] 
Society  first  starti-d.     It  is  perfectly  true  that  the  hour  of  dinnepj 
has  become  very  much  later,  and  this  does  entail  a  certain  inoon* 
venienco  to  members  att-cnding  in  the  evening.     It  seems  a  strong] 
argument  in  favour  of  a  chauge.     Professor  Turner  ba«  thought 
proper  to  remark  upon  the  opposition  that  I   have  pwrsistentl] 
carried  out  during  the  last  ten  years.     It  is  perfectly  true  that 
opposed  this  alteration  most  strenuously  throughout  this  period/ 
and  I  would  still  have  opposed  it  if  carried.     As  to  the  business, 
•if  the  Council,  it  has  been  stated  that  its  busint^ss  can  well 
conducted  in  a  short  time.     I  take  exception  to   that  entirely* 
There  is  much  business  that  comes  on  at  the  end  of  the  Coutu  " 
Meeting  which  has  to  be  put  on  one  side  because  there  is  not  timi 
to  consider  it.     This,  however,  is  a  question  which  concerns  th( 
Fellows  at  large  and  not  the  Council.     It  is  a  privilege  wbicW 
L'VUowa  have  tho  right  to  enjoy,  and   it  is  for  them  to   decide 
this  question  and  not  the  Council  at  all.     Of  course,  the  Council^ 
have  a  voice  in  the  decision.    The  point  of  the  matter  is  whotbei 
the  change  will  work  well — whether  it  is  advisable  to  mnke 
change.     Those  are  the  points  which  you  have  to  consider  an( 
weigh  well   before  you   give  your  vote.      If  there  is  no  oth< 
ttpcaker  I  will  put  thf*.  motion,  that  the  business  of  the  Ordinal 
Meetings  shall  begin  at  5  o'clock  in  the  aftprnoon  precisely. 

Tlie  motion  \*  as  carried  by  a  large  majority. 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  ili 
ensuiiit;  year.  Mr.  J.  J,  Atkinson  and  Mr.  Tiiwaitt^i  were  np. 
pointed  Scrutineers  of  the  ballot-papers.  Tho  following  was  th< 
result  of  the  election  : — 

I'rrsidtnt:  J.  W.  L.  Olaisher.  ricr-IW.iii€7its:  W.  II.  M 
Chrisiie  (Astronomer  Koyal),  A.  A.   Comnion,  K.  B.   Knobel 
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Prof.    U.    II.   Turner.     Trmnxtrer  :    W.  II.  Mivw.      Scrrrtfiritit : 

F.  W.  Dyson,  E.  T.  Whittaker.  Ftfrei*^n  Secret arif :  «ir  Willinm 
iluggins.      Council:  Sir  William  Abnev,  Sir  K.  H.   Ball,  i'rot*. 

G.  H.  Baruin.  Capt.  E.  H.  Uilts,  Frank*  McClean,  Mujor  P.  A, 
HacMnhon,  11.  V,  \ewall,  Cant.  William  Aoble,  A.  A.  Kumbaut^ 
tt.  M.  St^abroke,  E.  J.  8piUa,  W.  G.  Thackeray. 

Ih-.  OlnUker  then  took  the  Cbair, 

It  was  proposed  by  Maj.-Oeu,  Waierhouge^  and  seconded  by 
-^iV  Krttsjnit9  Ommamiey^  *'  Tliat  a  vote  ot*  tluinks  be  accorileil  to  1  he 
President,  Vice-Prei»idenf»,  and  other  Members  of  the  Council 
who  now  retire,  for  thoir  services  in  proinotinj;  the  ohji^cts  of  the 
Society," 

A  vote  of  thanks  was  accorded  to  the  Auditors  of  the  Treasurer's 
accounts  and  the  Scrutineers  of  the  ballot. 

The  following  gentlemen  were  elected  Fellows  of  the  Society: — 

Otto  /lifffer,  304  Stanhope  Street,  llampstead  Boad,  X.W. 
Jin',  Qeo^J^ickars-Uasldt^  (iraugo-over-Sands,  N.  Lancashire. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  '.— 

K  A,  U  KUchtn,  B.A.,  Naval  Instructor,  II.M.S.  *  Britannia,* 
Dartmouth  (proposed  by  H,  il.  Turner). 

litv.  Jtichard  Coad  Pitfor^  M.A.,  The  Rectory,  Qraftou  Itegis, 
Stcny  Stratford  (proposed  by  J.  W.  L.  Glaisher). 


THJ5  BKITISII  ASTKOXOMICAL  ASSOCIATION. 

Tub  third  ordinary  Meeting  of  the  eleventh  Sessiwi  of  the 
Brilish  Astronomical  Association  was  held  on  January  jotb  at 
Siou  College,  J/r,  G.  M,  S<abi'oke,  FJiA-Ji.y  President,  in  the 
Chair. 

The  Prrsident  referred  in  suitabln  terms  to  tlio  death  of  her 
iat«  Majtrstjf  and  said  that  it  had  been  suggested  that  the  meeting 
fthouhi  be  adjourned  as  a  mark  of  Respect,  but  as  many  of  the 
members  had  come  from  a  considerable  distancf^,  the  Council 
thought  it  inadvisable  to  do  so. 

Mr.  Kdwin  Ilolmfa  read  a  paper  entitled  '*  A  Chapter  for 
AstroDomieal  Beginners."  The  writer  remarked  thnt  astronomical 
inanuals  contained  the  data  of  the  orbits  nf  the  planets  and 
calellites  piven  with  the  utmost  exactness,  and  descriptive  writing 
of  the  highest  order  abounded:  the  paths  were  traced  on  maps 
with  ltH)p%  and  stationary  points  and  places  where  they  advanced 
or  retrograded  on  the  Iwu'kground  of  the  stars,  yet,  when  the 
(•rdtnary  reader  had  crammed  himself  with  periods  and  distnnces 
and  .-^peculations,  he  was  still  at  a  loss,  when  confronted  with  the 
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night  sky,  and  could  not  bring  bis  book  Uarniog  to  bear  upon  hi« 
perbonal  obaervntioim  of  the  celestial  niotions.  Mr.  Holmes  thru 
proceeded  in  a  very  simple  and  lucid  roanner  to  descrilw  tbo  path-) 
of  tbe  different  planets  and  to  illustrate  the  reasons  for  tbr* 
vur^in^  altitudes  of  tbe  Moon,  pointing  out,  in  coimluflion,  the 
absurdity  of  some  popular  weatber  proverbs  baaed  on  the  appareat 
pofjitiou  of  the  Moon. 

Capt.  Notji(  said  he  must  congratulate  Mr.  Holmea  on  his  style 
of  propbecy,  so  exactly  that  of  ibe  weatber  almanac?,  which  nntd 
••  It  will  be  wot  on  Tuesday,  unlpsa  it  is  fine,  in  uliieb  case  it  wont 
rain."  There  was  a  good  deal  of  that  sort  of  thing  now,  and 
bringing  a  little  common  sense  to  bear  on  tbe  matter  was  likely  tt> 
prove  beneficial  in  a  great  many  directions.  As  to  what  Mr. 
Holme<t  bad  said  about  the  want  of  knowledge  of  tbe  face  of  the 
bky,  there  was  a  curious  illustration  of  that  not  many  years  a^o 
on  the  other  side  of  the  Channel,  when  M.  Ijescarbault,  who  would 
doubtless  be  recollected  as  the  discoverer  of  Vulcan,  discovered 
another  planet,  which  was  duly  annouaced  in  the  Acndcmie  des 
Sciences;  but  unfortunately  the  object  turned  out  to  be  Sfttum. 

Mi\  Newhtijin  said  Mr.  Holmes  needed  to  mak^  no  apology  in 
introducing;  his  paper,  to  which  he  (the  spe^iker)  hrul  listened 
with  tbe  greatest  pleasure.  There  was  so  much  in  it  that  was  so 
thoroughly  practical  and  useful,  not  only  to  beginners  in  uatrouomy, 
but  even  to  those  who  had  long  been  able  to  realise  the  true 
relationships  of  the  paths  of  the  planets  and  the  Sun.  He  bad 
not  the  slightest  doubt  that  the  paper  which  had  been  read  would 
help  even  members  of  the  Association  when  they  were  asked 
difficult  questions  by  those  who  were  outside ;  and  certainly  lbo»© 
outside  who  were  not  astronomers,  and  who  had  the  opportunity 
of  reading  the  paper,  would  learn  much,  and  would  be  greatly 
Bisisted  in  doing  so  by  the  extreme  lucidity  of  the  paper  itself, 

Mr.  Maunder  thought  Mr.  Holmes  had  bit  upon  a  real  blot  on 
many  of  their  astronomical  te^t-books,  viz.:  tbal  they  did  not, 
EulHciently  describe  and  explain  the  actual  appearances  presented 
to  them  in  the  sky.  He  supposed  the  question  most  frequently 
addressed  to  the  Astronomer  Koyul  at  Greenwich  Observatory,  or 
to  himself  privately,  was  to  ask,  respecting  the  planets  Venus  or 
Mars,  •*  What  could  that  strange  alar  be?''  It  was  clear,  from 
such  questions,  that  there  was  an  almost  entire  i;^norauce  of  the 
actual  aspect  prosentud  by  the  midnight  sky  night  after  night 
amongst  the  general  population  of  the  country,  nnd  not  mervly 
amongst  those  who  might  be  called  tbo  uneducated.  It  vtruci 
him  that  if  they  could  bring  home  to  a  very  much  greater  p 
portion  of  the  iK^putttion  than  at  present  took  an  interest  in  sue 
niatt<'Ts,  that  there  wu<«  a  ival  naked-eye  astronomy  which  did  n 
refji  iiments,  butth.it  simplv  required  them  to  \* 

chj  i^.'tnt"  ibt^  heaven>>  int^'Ihiji-ritly.  it  would  do  hi 

good,  ui:  ■    K  promote  a  Ir^  ^y. 

T/m  !'■■  .Uiudiugto  Ibc  ij.  L-.jd  ptvp] 
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»oinetiiues  make,  Aaid  he  nas  reminded  of  a  at«ry  that  his  old 
(riend  Archdeacon  WiUon  used  to  t«ll.  The  Archdeacor»,  when 
revittiting  his  old  school  io  the  Isle  of  Man,  was  asked  br  a  leading 
bojiker  of  the  island  why  it  was  that  tbe  weather  wn^  alu'ays  fine 
when  the  Moon  was  on  her  back  and  able  to  hold  thi*  water;  but 
that  when  the  Moon  was  tipped  up,  so  that  the  water  ran  out,  it 
WHS  olwnvs  wet  weather,  lie  rememlwred  on  one  occasion  showing 
i^^oine  University  Professors  and  mathematical  masters  the  planet 
Venus  through  the  telescope,  when  one  of  them  remarked,  "  Why, 
thiit  is  not  VenusI — it  isn't  round ! "  It  was  well  even  for  scientists 
to  go  buck  again  now  and  then  to  the  "goose-step." 

Mr.  Cromineiin  gave  a  resume  of  the  report  of  thi?  Mars  Section 
for   iSg8-99,  subuiilted  by  the  Director,  Mr.  E.  M.  Autoniadi. 
[Both  the  recent  and  the  coming  upj^ositions  were  unfavourable  as 
regarded  the  distance  of  the  planet  from  the  Karth.    In  the  recent 
opposition  its  least  distance  was  60,000,000  milen,  as  compared  with 
,000,000  miles  four  years  ogo^  and  the  distance  would  be  even 
iter  at  Llie  coming  one,  which  would  be  the  most  unfavourable 
opposition  possible  us  regarded  distance.    There  was,  however,  one 
kVourable  fejiture  in  tbe  opposition  of  two  ytyirs  ago :   Mars  was 
■  its  greatest  declination  at  the  time  of  opposition,  so  that  it 
very  high  up  for  observers  in  this  conntry.     Moreover,  as  the 
[veport   referred  to  an  opposition  when  the  N.  side  was  turned 
nearer  to  us  than  the  south,  it  had  the  advantage  of  dealing  with 
m  fftce  of  the  planet  which  was  not  so  well  known.      The  Section 
[might    be   congratulated   on    having  amongst  its  members  such 
"^jikilfui   observers   as   Capt.  Molesworth  and  the  Rev.  T.  E.  It. 
^Phillips.      The  recent  oreographic  work  of  the  former,  bofled  on 
172  drawings  of  the  planet,  was  a  worthy  sequel  to  that  made  nt 
the  1896-97  apparition.     Mr,  Phillips  was  even  more  successful 
in   1898-99   thtin  iwo  years  previously.      His  rssults  had  been 
so  hiliy  coniirmed  from  ail  quarters  as  to  stamp  him  aa  one  of  the 
very  first  observers  in  the  British  Istos.      By  hia  detection  of  the 
can&ls  as  edges  to  diffused  shadings,  the  Rev.  P.  H.  Hempthorne 
had  done  more  than  anybody  else  in  tht>se  days  to  increase  our 
knowledge   of   these    enigmatical    lines.       Notwithstanding    the 
natural  scepticism  of  many  scientific  men,  every  opposition  brought 
with  it  its  own  contingent  of  confirmation  of  Schiaparelli's  discovery 
of  linear  markings  apparently  furrowing  the  surface  of  the  planet 
Mors.     At  the  lust  apparition  the  cauaU  had  heeu  seetk  by  all  the 
members   of  the  Section.      The  report  contained  several  illus- 
trations, and  some  of  these  were  thrown  on  the  screen  with  tbe 
aid  of  the  lantern. 

Mr.  MauntUr  did  not  think  it  possible  to  discuss  adequately 
Mr.  Antoniodi's  most  admirable  report  from  simply  hearing  it ; 
but  chore  wa.s  one  ftict  wbieli  had  come  strongly  home  to  his  mind, 
and  that  was  the  immense  amount  of  labour  and  nkill  which  that 
gentleman  had  be^^towed  upon  the  discussion  of  the  material  with 
which  the  Section  bad  supplied  him.      He,  the  ipeaker,  had  a 
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ratlKT  piiiiiftil  itvolloftion  of  llu'  fttnoiinl  of  work  whifh  the  1892 
report  puti  liiiii,  arid  Mr.  Antoiimdi  had  had  »  vifrr  much  he&vi«r 
tjiMk  ht^fom  liini  ill  curinucliori  with  the  report  now  prnsentt.'d, 
ntid  lio  \vn«  wrtninly  to  i>c  very  heartily  congratulated  upon  the 
NUcrtiftH  wliirh  had  attended  his  labours. 

Mr,  Scwhetjin  uiva  inrlirii'd  to  think  the  report  just  presentod 
UHM  our  of  Ihr  motiL  v.'Uuable  thnt  hnd  ever  been  (ifii1>iuitted  by  tho 
Mar**  S*iction.  The n*  was  poiiilive  confinnation  by  mjiny  olxserver* 
of  thi*  inarkirig!*  known  a**  raimls,  and  they  also  for  the  Hrst  time 
learned  that  thene  ranaU  erossed  not  only  the  brit^ht  regions  of 
Iho  plaTu^t  hut  tlui  (hirk  re^ouH  alfto.  That  would  help  in  tho 
I'uiuru  toward)*  nhuwin]^  what  those  canals  really  were. 

dipt,  SuhU  ttaid  the  drnwinj;  of  tho  late  Mr.  Gr<»en  would  never, 
in  hiM  (the  speaker'd)  humhh*  opinion,  be  surpassed  ns  accurate 
reprcdenlatiuns  of  the  purfm-o  o^i  Mars  at*  it  eiists.  Mr.  Oreen 
held  the  opinion,  which  Mr.  Antoniadi  attributed  t^  Mr.  Maunder, 
v\r,:  that  theco  so-called  canals  (he  eaid  •*  so-called,*' because  he 
ronHiiiennl  tho  word  ''canals"  a  perfect  solecism,  for  in  any 
tcrn:»|pial  sense  it  wan  physically  impossible  that  they  could  be 
CttUaU)  were  the  t'd^s  of  shadings.  Among  the  drawings  of  these 
»(o-culied  canuU  ju^t  shown  on  tho  screen  there  was  one  with  a 
i»trai|;ht  lino  e\tendinK  across  the  planet,  as  if  it  had  been  ruled. 
Now  what  M.irt  of  a  nuirking  would  appear  as  a  straight  Une  for 
thrtM)  or  four  thousand  miles  across  a  spherical  planet? 

Th*  IWsiiUut  said  th'jt,  whatever  mipht  be  their  opinions  on  the 
canals  of  Mars,  he  wns  surv  they  M-ould  agree  that  Mr.  Antoniadi 
hnd  shown  (;n'at  enor^v.  and  had  takcu  an  enormous  amount  of 
tnmble,  u\  l)^.<{>ahng  his  n>|Mirt  and  producing  the  maps  vhkh 
Atxr<u»iutnit\i  it. 

Mr.  //.  AVilltfw  ifocN^  (W.  BurUm-Bntym^  and  Mr.  Maumdsr 
deacriUni  i '  -  >  ays  of  nacbing  Haroatn  for  ths  beoefit  of  any 
lucuiben*  \^  Mriih  to  obasrf«  the  forthoomins  edtpse  in  Mar, 

p^inx  tUte*,  aiitl  iar^'»  and  irmtlMr  proapecla,  4tc,     lie  nMHng 
was  tWu  adjournal  tv  Kebronir  37UU 
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ending  November  1900  were  the  coid,  dry,  and  gltmmy  character 
of  the  spring  montds  and  the  great  heat  and  drouglit  iu  Julr. 
Throughout  the  whole  of  the  flowering-season,  wild  plants  came 
into  blossom  much  behind  their  average  dates,  indeed  later  than  in 
ail)*  year  since  1891.  Such  spring  emigrants  as  the  swallow, 
cuckoo,  and  nightingale  weri?  also  later  than  usual  in  visiting  these 
shores.  Taking  the  British  Isles  as  a  whole,  the  crops  of  wheat, 
barley,  and  oats  were  all  more  or  less  under  average.  The  yield  of 
hay  was  poor  in  the  southern  half  of  England,  but  elsewhere  varied 
from  a  fair  to  an  abundant  crop.  Turnips  and  swedes  were 
almost  everywhere  delicient,  but  there  was  a  heavy  crop  of 
mangolds.  Pofatoen  were  under  average.  This  was  a  bountiful 
ve-ar  as  regards  fruit,  the  yield  of  apples,  plums,  and  all  the  small 
fruits  being  in  excess  of  the  averuge. 

Mr,  A.  E.  WaUon  rend  a  paper  entitled  "  A  Heview  of  past 
Severe  Winters  in  Knglaud,  with  Deductions  therefrom."  l-Vom 
All  esc&minntion  of  the  records  of  ihe  severe  winters  of  the  Inst 
300  years,  he  has  come  to  the  conclusion  that  they  or«  most 
frequent  in  the  years  with  the  numbers  o-i  and  4-5.  He  is  also 
of  opinion  that  the  severe  winter  in  the  middle  of  each  decade  is 
generally  a  late  one  (Juuuary  to  March),  while  that  at  the  be- 
ginning or  end  of  each  decade  is  generally  an  early  one  (November 
to  January ). 


Modern  Astronomy  *. 

**OuxiA  mutontur,''  wrote  BorbDuius,  **nos  et  mutatnur  in  illis'*; 
nop  would  it  be  easy  to  find  u  more  striking  illustration  of  the 
truth  of  this  trite  aphorism  than  that  afforded  by  the  marvellous 
kange,  alike  in  iustrumeuts,  methods,  and  results,  which  has 
ehoracterized  the  astronomy  of  the  concluding  quarter  of  the 
XlXth  Century,  and  which  is  well  described  aa  a  "revolution" 
by  the  author  of  the  really  admirable  little  book,  as  instructive 
and  interesting  as  it  is  merely  readable,  now  lyiug  before  us. 

Thorecan  be  no  doubt,  as  pointed  out  in  his  preliminary  n'marks  by 
theJiavilian  Profe85or,that,  pnortoabout  the  year  1875, asrrouomers 
kBfl  a  body  felt  with  a  kind  of  s^mug  self-satisfivction  that  something 
ipproaching  tu  tinulity  had  been  reached  in  the  methods  of  astro- 
nomical work,  and  that  anything  that  wa^  to  be  effected  or  discovered 
must  be  so  discovered  in  modes  which  had,  as  it  were,  become 
crystallized,  not  to  say  perfected,  audi  as  it  wore^  sanctiHed  by  long 
use  and  experience.  Let  us,  then,  glance  at  the  condition  of 
Eaglibh  astronomy*  and  incidentally  at  the  astronomy  of  other 

*  Modem  Ajilronomy.  B^inj;  vnntn  Account  of  the  Bovulutian  of  the  hut 
QuATtfrof  ■  CvnUirr.  By  Ui-rbrrt  lUU  Turner,  P.K.S,  SavilmD  ProfiMftor  of 
^ittmumiy  nod  Fellow  of  New  Collej^.  Oxford.  Weitminsler;  Archibald 
'  mtt(at>Ir  k  Co..  Ltd.,  1901.     6ji.  net. 
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natioDB,  prior  to  tbe  year  1875,  the  epoch  selected  by  our  author 
an  that  at  which  modern  astronomy  took  it^  rise.  When  Airy 
bucoeeded  Pond  as  Astronomer  Royal,  his  first  care  wae  to  furnish 
the  Koyal  Observatory  with  instruments'^  of  the  highest  elaas.  The 
old  mural  circle  and  the  transit  instrument  were  combined  tn  the 
form  of  that  transit-circle  which  is  even  now  unpurpassed  for 
meridian  work.  He  devised  nn  altazimuth  for  the  observation  of 
ihe  Moon  out  of  the  meridian,  and  iarented  a  form  of  the  reflex 
fenith-tube  (the  idea  of  which,  by  the  way,  dates  back  to  Flamsleed) 
that  by  the  observation  of  y  Draconis,  a  star  crossing  the  xonith 
of  Greenwich,  the  corrections  in  the  star's  position  due  to  nberraiion, 
parallaTt,  &c.  might  be  determined  with  all  needful  accnraey. 
And  last,  and,  nowadays  we  should  say,  by  no  means  least,  he 
set  up  what  was  lung  known  as  tbe  south-eoi^t  equatorial,  carrying 
a  refracting  telescope  of  13  inches  aperture,  of  which  last  addition, 
though,  he  wrote  in  bis  report  for  1859: — "  I  can  only  trust  that 
V.  hilo  the  use  of  the  equatorial  within  le^timate  limits  may  enlarge 
the  utility  and  reputation  of  the  Observatory^  it  may  never  be 
permitted  to  interfere  with  that  which  has  always  been  tbe  staple 
and  standard  work  here."  There  is  surely  in  this  utterance  some- 
thing reminiscent  of  the  unfortunate  Irish  lady  who,  driven  by 
dire  distress  to  cry  goods  for  sale  in  the  street,  said  that  she  did 
so  in  80  low  a  tone  of  voice  that  she  hoped  nobody  heard  her  T 
Tbe  fact  is,  or  was,  though,  as  the  iirst  **  King's  Afalronomer," 
Fliimsteed  was  commanded  by  CharleH  TI.  "to  apply  himself  with 
the  most  exact  care  and  diligence  to  the  Eectifying  the  Tables  of 
the  Motion  of  tbe  Heavens  and  the  Places  of  the  Fixed  Stars,  in 
order  to  find  out  the  so  much  desired  Longitude  at  Sea,  for  the 
perfecting  the  Art  of  Navigation";  so  anything  outside  of  this 
immediate  object  was  regarded  by  Airy  as  an  unwarrantable 
interference  with  Ihe  prime  and  capital  end  of  the  Royal  Obser- 
vatory, and  as  a  distraction  of  tbe  (observers  from  their  legitimnie 
duty.  It  was  all  very  well  for  the  amateur  to  employ  the  equatorial 
for  the  scrutiny  of  the  physical  detail  of  the  Moon  and  planets* 
for  the  measurement  of  double  stars,  and  the  like;  but  that  such 
scientific  frivolity  should  intrude  into  tho  curriculnm  at  Greenwich 
was  a  thing,  if  not  to  be  prevented,  at  all  events  to  be  apologised 
for.  Of  the  magnificent;  work  done  with  the  transit-circle  it  is 
e\iperfluous  to  remind  anyone  who  nil!  read  these  lines.  The  form 
ot  allaziuiutb  devised  by  Airy  was  not  such  a  conspicuous  succpsa; 
it  did,  to  a  certain  extent,  help  in  the  ccmstruction  of  lunar  table«, 
but,  on  the  whole,  it  by  no  means  fulfilled  its  original  promise  of 
uNjfulucss,  It  has  been  superseded,  as  we  shall  immediately  see, 
by  a  transit-circle  which  may  be  laid  permanently  in  any  a':imuth. 
Nor  was  the  retlei  zenilh-lube  much  more  successful.  We  imagine 
ihiit  its  use  ceased  with  Airy's  retiremeuf.  Such,  then,  briefly, 
uere  the  instruments  in  use  at  Oret-nwich  up  to  the  dale  as^ignid 
by  Professor  Turner  as  that  of  the  dawn  of  modern  nt-tronomy  ; 
and  although  work  of  tbe  most  valuable  kind  was  performed  with 
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lIiciD,  it  was  essentioUj  meridian  work,  and  hence  of  the  mobt 
rircuniikTibed  charafter.  We  have  Haiti  aliove  that,  inter  alui^  the 
meatfuremeiit  of  double  stars  waa,  to  a  very  great  extent,  in  the 
haad«  of  amateurs ;  and  a<4  late  aa  1873  we  llrul  bo  distinguished  a 
member  of  that  hody  as  the  late  Prebendary  Webb  writing  to  him 
who  is  now  faciU  princfps  in  the  tie  Id  :  *'lt  will  hardly  l>o  possible 
fi)p  you  to  i^  on  for  any  great  length  of  time  us  you  have  begun, 
b<K-auiie  the  number  of  suoh  objects  is  not  intenuinable  ";  alt)cit 
Hiiiee  then  Professor  Burnhani  lias  added  more  than  1000  new  pairs 
to  hifl  own  list  1  AVriiy  tlie  earnest  astrooomur  luust  eschew  Lord 
Kut^selTs  injimction  to  "rent  and  be  thankful." 

.Mr.  Chri-stiri  assuredly  did,  for  on  his  advent  to  the  position  cf 
Aslrououier  Jto\al  lie  at  oni:e  set  to  work  to  bring  the  Koyul 
Observatory  into  such  a  filato  of  etriciency,  alike  as  regarded  its 
iualruujents  and  the  modes  of  employing  them,  as  shotdd  enable  it 
to  njaintain  its  position  as  the  head  of  all  such  institutions*  and  to 
enablu  it  to  eope  with  the  problems  which  were  then  beginning  to 
present  theni.selvejs  fur  solution.  The  13-ineh  equatorial  patronized 
by  his  predecessor  was  replaced  by  one  of  2S  inches  aperture,  and 
the  old  altoximuth  Buper«teiled  by  what  is,  as  we  have  previously 
nud,  really  a  transit-circle  canuble  of  being  fixed  rigidly  in  any  given 
luimnth.  But  the  2S-inch  telescope  is  not  the  only  hu-ge  instrument 
thut  has  been  added  to  the  equipment  at  Greenwich.  Sir  Henry 
Thompson  has  presented  a  great  photogriiphic  relractorof  26  inches 
a[>erture,  with  a  30-inch  rotlwtor,  madr  by  iJr.  Common,  attached  to 
tn«  same  mounting.  Another  large  instrument  for  solar  photo- 
graphy hiiH  also  been  presented  to  tiie  Observatory  by  the  aame 
tnuuitic^nt  donor.  We  have  dwelt  somewhat  at  length  on  the 
changes  which  have  been  made  at  Greenwich  iu  its  instrumental 
equipment,  because  they  will  serve  more  or  less  to  explain  the 
alteration  iu  methods  which  baa  token  pUce  during  tho  period 
under  review. 
Now  our  reference  to  the  photographic  telescopes  in  use  at  the 
>yal  Observatory  may  well  serve  as  an  introduction  to  one  of  the 
twochief  factors  which  have  gone  to  revolutionize  ostronomv  during 
the  lost  qimrter  of  a  century*.  We  refer,  of  course  to  celestial 
p'l  iv  and  speclrohcopy.      When  the  lato  Dr.  Do  la  Hue,  in 

J  Aed  the  taking  of  solar  photographs  at  Kew,  very  httl© 

tiid  be,  ur  could  he,  thinli  to  what  vast  dimensions  tho  photogi'aphy 
of  the  heavens  would  grow,  or  to  what  results  of  the  most  vital 
id  cjfcpitai  importance  it  was  destined  to  leatl.  We  are  nnterating 
very  familiar  fact  indeed  in  siiynig  that  daily  photographs  of  the 
solar  surface  are  now  taken  both  in  the  Old  and  New  World,  in  both 
the  eastern  and  western  hemispheres.  But  tho  Sun  is  very  far 
from  being  tho  only  object  in  the  sky  to  which  the  telescope 
of  the  photographer  is  sysU^matically  directed.  At  tho  Puris 
Observatory,  and  again  at  Prague  and  at  Mount  llamiltop,  pictures 
of  the  M'XJn  of  unsurpassable  beauty — and,  ^x  neef^sitatt^  aocu- 
ncy — ana  in  the  course  of   production.      Professor  Baa*oard  has 
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applied  this  menns  to  the  delineutioa  of  comets  with  conspicm 
success,  while  Dr.  I^aac  Roberta'd  itxvaluaWe  portraits  of  nubti!; 
clusters,  and  other  delails  uf  the  stellar  universe  are  familiar  to  all. 
it  being  diflioiilt  to  exaggerate  their  iniportaiioo  an  supplying  means 
of  future  reference  aud  comparison.      Undonbtediv,  however,  t/tf 
application  of  photography  to  the  study  of  the  celestial  vault  of 
the  highest  interest  and  uiost  far-reaching  effect   which  has  dia- 
tiuguished  the  concluding  quarter  of  the  XlXtb  Century  is  that 
of  the  charting  of  the  entire  heavens,  which  has  been  tlie  outcoma 
of  the  International  Astrographic  Congress  which   met  in  Paris  iai 
1887,    The  advantage  of  this  method  of  mapping  the  stars,  visible 
and  invisible,  it  would   be  impossible  to  overestimate;    notably 
since  it  has  been  found  thttt  the  micrometrical  measurement  of  t.h«* 
positions  of  1  he  stellar  images  on  the  plates  by  means  of  rectangular 
co-ordinates  is  susceptible  of  a  degree  of  -accuracy  perhaps  even 
surpassing  that  of  the  results  obtained  by  the  transit -circle.    Among 
those  who  have  contributed  to  this  capital  effect,  tlie   Savilian 
Professor  himself  may  legitimately  aay  with  -Eneas  **et  (juorum 
|mrs  magna  fui.*'      Micrometrieul  measures  of  lunar  photographs 
promise  to  supply  a  menus  of  minute  accuracy  in  charting  the 
Moon   which  hme   hitherto   been   wanting.     Phutogi-aphy,  again, 
has,  by  the  ingenuity  of  Captain  Hills,  beeu  applied  to  the  curiously 
unlikely  object  of  fixing  the  Moon's  place  among  the  stars  at  any 
given   instant,   and  so  determining   terrestrial   longitude.       Our 
authors  faith  in  its  future  development  is  seemingly  uulimited^ 
*' sooner  or  later,"  ho  says,  "the  photographic  plate  is  hound  to 
replace  the  observer  at  the  eye-end  of  the  transit-cirtrle,  though  as 
yet  there  is  Utile  progress  in  this  direction  to  reiwrt."      Among 
other  advantages,  this  must  eliminate  that  puzzling  defect  familiar 
as  "personal  equation." 

Of  celestial  spectroscopy  waning  space  warns  us  that  we  muxt 
treat  but  bncfiy.  It  would  boot  nothing  to  retell  here  how  thi^ 
was  practically  initiated  by  him  who  is /rtcr7«;>riiw<y)* among  British 
observers  with  the  spectroscope,  Sir  William  liuL'gins,  nor  with 
what  success  it  has  btren  employed,  by  himself,  McClean,  Newall, 
Evershed,  Lotkyer,  and  others  in  this  country,  and  at  Harvard. 
Potsdam,  and  elsewhere  abroad.  Already  has  it  given  us 
information  of  the  highest  value  as  to  the  chemical  constitution  of 
the  Sun,  the  planets,  and  the  fixed  stars,  aud  enabled  something 
like  a  clai*.sification  of  the  latter  to  be  made  on  scientific  ground**. 
JMoreovcr,  by  the  application  of  what  is  kno^vn  as  "  Dop pier's 
principle"  I  he  rate  of  motion  of  various  celestial  bodies  in  the  lino 
of  sight  has  been  measured,  the  constitution  of  the  remarkable 
system  of  the  variablu  star  Algol  e$it.iblished,  aud  the  rotation  of 
Saturn's  rings  made,  as  it  were,  visible.  These  are  but  a  few  of 
the  typical  result-^  obtained.  We  must  Imstou  to  brietly  review 
8ome  modern  astronomical  results. 

Among  the  moat  curious  and,  save  to  the  graTstationaJ  astro- 
nomer, least  ex  plimble  of  these  is  the  establishment  by  Mr.  Chandler 
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of  ihe  rotation  of  iIip  pole  of  the  Earth's  axis  in  a  peHod  of  souio 
14  months.  Ita  path  is  one  of  veiy  tviuarkable  intricacy.  \Vei*y 
it  a  circle  it  would  have  a  i-adiu*:)  of  Wsh  than  36  feet;  and  yet, 
owing  to  the  refined  nature  of  iiiodeni  observation,  thia  liny  orbit 
creates  a  measurable  periodic  change  iu  terrestrial  latitiidt;s. 
A.nother  result  ha^i,  LhanKs  to  Sir  David  Gill  and  the  heliometer, 
been  achieved  in  the  mocti  more  accurate  determination  of  the 
dolar  parallax,  the  traneiia  of  Venus,  so  largely  depended  upon 
formerly  for  finding  thiw  constant,  lunin^  been  eeriously  discredited 
hf  the  glnriDg  discFejuinciea  reveiiled  when  the  observations  made 
in  1874  and  1882  came  to  be  reduced.  The  comparatively  recent 
discovery  of  the  minor  planet  Eros,  wliich,  under  tho  most  favour- 
ablo  circuuistiinces  when  in  perigee,  is  situated  at  a  distnnce  of 
only  0*15  uf  the  Earth*8  mean  distance  from  the  Sun,  promi.ies  to 
aupply  a  means  of  obt-uiuiug  this  constant  with  great  accuracy.  It 
does  not  seem  very  likely,  however.that  the  present  adopted  ipmntity 
of  8"*8  will  be  materially  alt^rr^d  one  way  or  another.  Amon^  the 
discoveries  of  the  last  25  years  may  be  mentioned  those  of  two 
natellite»  to  Mara  by  Professor  Asaph  Hall,  of  a  fifth  satellite  to 
Jupiter  by  Professor  Barnard  at  Mount  Hamilton,  and  (albeit  this 
is  dubious)  of  a  uiuth  satelhte  to  Satarn  by  Professor  \\\  II. 
Pickering. 

It  only  reniAins  to  refer  briefly  to  the  advances  in  mathematical 
astronomy  which  have  characterized  the  latter  portion  of  the 
Vietoriiin  reign.  It  was  ct^rtainly  believt*d,  as  said  J>r.  Glaisher  in 
1887,  **  that  the  mathematical  portion  of  the  treatment  of  the  lunar 
theory  had  been  worked  out."  Most  of  our  readers  will  remt.'mber 
the  numerical  theory  with  which  Airy  occupied  his  declining  davs, 
and  its  sad  colhipse.  About  the  date  specified,  however*  Dr.  G.  W. 
HilltOf  the  American  Nautical  Almanac departmtmtat  IVashtngton, 

irtled  mathematicians  by  approaching  this  somewhat  abstruse 
ibject  from  an  entirely  fresh  point  of  view,  resulting  not  merely 
in  a  eimplilication  of  it,  but  in  the  attaiinnent  of  increased  accuracy  ; 
while  a  perliape  even  more  astonishing  advance  has  been  made  iu 
this  country  by  Professor  G.  H.  Darwin  by  his  researches  into 
the  genesis  of  the  Earth  and  Moon,  and  the  cause  and  eSeet  of 
their  dissociation  on  their  changing  distance  and  varying  periods  of 
rotation  and  revolution. 

But  we  must  conclude,  after  having,  as  it  were,  merely  touched 
ihe  fringo  of  the  subject.  The  imperfect  precis  which  we  have 
been  able  to  give,  within  our  presonbed  Junils,  of  Professor  Turner's 
luminous  auu  instructive  work  will,  we  can  only  trust,  seud  the 
reader  to  that  work  itself  to  perfect  his  information.  Assuredly 
from  no  other  eitant  will  he  be  able  to  derive  so  clear  and 
btelligent  an  idea  of  the  capital  advances  made  in  modern 
a«tronomy.  Wxlliau  Noblk. 
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Temporary  Stars. 

Ah  though  the  beginning  of  the  new  century  had  not  been  suffi- 
ciently marked  by  sensation,  astronomy  has  furnished  another  by 
the  ap|)earance  of  a  star  of  the  first  magnitude  in  the  constelhttion 
Perseus.  The  discovery  will  doubtless  be  credited  to  the  Eev. 
Dr.  Anderson,  of  Edinburgh,  a  retired  Congregational  Minister, 
who  discovered  KovaAurigs  in  1892,  but  although  he  was  the  first 
to  send  news  of  the  discovery  to  the  Astronomer  Eoyal,  there  are 
Hevural  others  who  saw  and  recognized  the  object  as  a  stranger 
without  provious  knowledge  of  its  advent ;  in  fact,  given  a  clear 
sky  to  anyono  conversant  with  the  heavens,  the  discovery  could 
HL'arcely  have  boon  missed. 

8uch  objects  are  rare.  There  are  only  about  a  score  on  record, 
as  will  bo  soon  from  the  following  list,  taken  from  Miss  Clerke*s 
*  8vstem  of  the  Stars.*  The  date  of  discovery  and  the  constel- 
lation in  which  the  object  appeared  are  here  given  : — 


iH^f". 

Swtrpio. 

8*7 

Scorpio. 

1670 

Vulpecula. 

\%\  A.n 

Ophiuohus. 

I01» 

Arie». 

1848 

Ophiucbus. 

3S6 

iVutaurus. 

1103 

Scorpio. 

i860 

Scorpio. 

Sagittarius. 

1230 

Opbiuchufl. 

1866 

Corona. 

38^ 

AqtiiU, 

»57» 

CattiopeiA. 

1876 

Cyjtnua. 

J-JB 

Stxirpio. 

1604 

Opbiuohiu. 

.885 

Andromeda 

To  these  must  be  added  the  Xova  in  Auriga  of  1893  and  two 
diswvored  in  Norma  and  Carina  in  1893  and  1895  respectiyely,  on 
phuto^raphio  plates  taken  at  Harvard.  It  will  be  seen  that  sach 
iliticovenes  have  been  much  more  fnHjueut  during  the  last  half- 
century  than  previously,  which  seems  natural,  as  in  earlier  years 
doubtless  only  the  bni(htest  Novse  were  observe<l  and  recorded. 
To  find  a  parallel  to  the  present  case  it  is  necessary  to  go  back 
nearly  thrt^e  centuries,  to  the  year  1604,  when  the  star  known 
as  KeplerX  but  disoovefvd  by  Brunowski,  appeared  as  tmght  as 
Jumt^T,  Tycho*s  star,  in  i577>  was  first  seen  as  bright  as  Jiqnter 
aiul  iuor««stHi  t)uiokly»  so  that  it  became  equal  to  Venus ;  the  star 
iu  IJ03  is  said  to  havt^  been  equal  to  Saturn,  and  others  early  in 
the  list  were  etjually  consmcuous.  Of  the  later  instances,  T  Co- 
rona^«  dL<eoviNrva  by  Mr.  Birmingham,  was  the  bnghtest.  This 
»uddeulv  appearvil  of  the  2nd  ma^tude,  although  the  eonsteOa- 
tiwx  hai  brt>u  observed  onlv  a  few  hours  earlier  by  Schmidt  at 
Athene,  who  u^^  c\>ntihieut  that  the  star  could  not  then  hare  been 
bri^ier  than  the  tifth^  Xova  iVgni  in  i$;6.  was  of  tiw  jrd 
mi^itude  when  discovered,  but  rv>$e  to  the  second.  T  Corona  is 
also  nMnarkahle  bevause  thi^  and  the  star  seen  in  kci  j  are  the  only 
two  of  the  lk»t  which  lay  far  frv^m  the  Milky  Way.  This  £act  » 
not  without  ^!:ai&.iUKV«  and  in  tKu^  conrufction  it  i$  worthy  of 
note  thai  the  star  oJC  tS6o  apj^eiuv^  suddenly  as  a  7th  magnitade 
star  in  the  mttUle  v^  a  nebula  v>r  cV>:$e  ciu^ter  ^  Dreyer  6093V  and 
that  the  star  in  Androeaeda  «ms  seen  by  Dr.  Uartv%  oa  Angost 
^u  t$^5»  ass  a  nnciens  to  the  veH^bwva  neboia. 
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The  more  recent  examples  of  Novip  hav3  nftturally  beon  Rub- 
tted  to  spectroscopic  examinaliou.  T  Coronao  was  carefully 
di«d  by  Sir  William  Iluggius,  who  pronounced  its  spectrum  to 
Hue  to  glowing  hydrogen,  as  though  it  were  a  Hun  like  our  own 
with  verj'  exaggerated  pronnuences;  the  star  Nova  Cygni,  ns 
seen  by  Vogel,  liud  at  first  a  spectrum  nearly  continuous,  crossed 
by  bright  lines  due  to  hydrogen,  and  by  others  due  to  unknown 
hMtftnces,  but  finally  became  similar  to  the  Hpectrum  of  a  nebula. 
e  star  of  1885  showed  a  continuous  spectrinn  wiili  bright  lines 
Very  fei*ble ;  but  the  Nova  in  Auriga,  when  submitted  to  the 
spectroscope,  gave  rise  to  new  surmises.  The  spectrum  was  not 
only  crossed  by  bright  lines  due  to  hydrogen  and  other  elements, 
but  also  by  dark  lines  due  to  the  same  substances,  the  bright 
and  the  dark  lim»s  being  displaced  relatively  to  each  other.  This 
pecidiarity  was  interpreted  by  Prof.  Lockyer  and  others  as  an 
evidence  of  relative  motion  of  two  bodies  ;  and  from  this  it  was 
assumed  that  Nova  Auriga?  was  actually  two  bodies  which  !iad 
colhded,  and  so  an  outburst  of  heat  was  caused  from  loss  of  kinetic 
energy.  It  seems  that  Sir  Nonnan  holds  this  view  in  th(!  present 
cose  of  Nova  Persei  *.  The  hypothesis,  at  first  sight,  looks 
ticing;  but  the  probabihty  of  the  meeting  of  two  runaway  stars 
ms  small,  and  especially  as  the  spectrum  for  one  star  must  be, 
it  were,  the  shadow  of  the  spectnun  of  the  other.  -It  has  been 
pointed  t  out  that  the  obsen-ation  could  be  equally  well  in- 
terpreted as  the  spectrum  of  a  body  of  the  solar  type  horn  which 
hydrogen  gas  way  emanating  with  the  velocity  shown  by  the  dis- 
placement of  the  lines,  which  is  not  an  inconceivable  one,  The 
NoviE  in  1893  and  1895  both  showed  spectra  with  the  same 
peculiarities. 

As  to  the  "hereafter"  of  these  remarkable  objects,  Tycho's 
utar  remains  in  the  heavens,  a  shadow  of  its  former  greatness,  as 
the  variable  fl  Cassiopeise;  Kepler's  has  gone  and  left  no  trace. 
There  is  reason  for  thinking  that  the  Nova  Cygni  of  1670,  *vhich 
ksted  as  a  fairly  bright  star  until  1672,  was  identical  with  an  nth 
magnitude  star  picked  by  Mr.  Hind  in  1852.  T  Coromr,  in  1S7S, 
had  resumed  the  condition  that  it  had  prior  to  1866.  The  Nova 
Cygni  of  1S76  was  seen  us  a  15th  magnitude  star  in  1S85,  and 
protwibly  so  remains.  There  is  now  no  trace  of  the  suddenly  arrived 
nucleus  in  the  nebula  of  Andromeda  nor  in  Dreyer  6093,  and 
Novre  AnrigH!  has  not  been  seen  for  many  years.  Such  are  some 
of  the  facts  respecting  these  wonderful  bodies,  and  it  is  dilKcult  to 
see  how  it  is  possible  to  decide  between  the  conflicting  interpreta- 
tion of  the  observed  spectra,  but  it  does  not  require  a  vivid  imagi- 
nation to  realize  that  we  are  witnessing  »  stupendous  natural 
phenomenon.  Possibly  the  injunction,  **  Let  there  be  light,  and 
there  was  light/'  of  Genesis  is  being  obeyed  many  million  miles 
tway.  '  II.  P.  H. 

•  See  p-  138.  t  See  Olservatory,  to),  xv.  pp.  334  &  jtfi. 
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CORRESPONDENCE. 

To  th4  Editors  of '  TJie  Ohtervttiory: 
Ancient  Eclipses  of  (he  Sun, 

Prof,  Nowcomb  has  some  remarks,  in  No.  3682  of 
Attroiumti^he  NachricJitm^  on  ancieut  solar  eclipsed,  \^itli  special 
peftsrence  to  Prof.  Ginzel's  great  work  on  the  subject  imder  the 
title  *  Spezieller  Kanon  der  Sonnen-  und  Aloud  fin  steraisse/ 

Prof.  New  comb  adds  his  testimony  to  the  high  appreciation  by 
astrouomors  and  cbronoIogistH  of  the  great  historic  ralue  of  the  ^ 
exhanstive  researches  set  forth  in  thU  very  interesting  volume;  H 
but  expresses  his  doubts  as  to  whether  it  is  possible  to  base  upon 
them  corrections  to  the  elements  of  the  Moou's  orbit.     On  tliis 
jwint  it  Mould  ill  become  me  to  offer  any  opinion;  but  having  ^ 
written  in  the  Observatory  several  times  on  various  ancient  and  ^ 
medieval  eclipses,  1  beg  to  be  allowed  once  more  space  for  a  few 
words  with  regard  to  two  of  the  former,  in  which  Prof.  Newcomb 
considers  that  the  historical  accounts  given  are  as  of  total  eclipses, 
though  the  eclipses  which  occurred  were  not  really  total  at  the 
places  of  observation. 

1  do  not.  intend  to  refer  again  to  what  is  commonly  called  the 
eclipse  of  Xerxes,  mentioned  by  Herodotus.  It  seems  to  me  to 
be  one  of  the  insoluble  points  in  history,  ajid  I  huvH  nothing  to 
add  to  the  suggestions  which  are  eontaiiK'd  in  my  *  Remarkable 
Eclipses.'  The  two  ecHpses  to  which  1  wish  now  to  refer  art 
those  of  B.C.  763  and  of  b.c.  431.  I  must  premise  that  Prof. 
Newcomb  speaks  of  them  as  of  —763  and  —431  ;  the  real  dates 
are  B.C.  763  (  = —  763),  June  i5,andB.c.  431  (=- —43°).  August  3. 
Of  the  J'ormcr  Prof.  Newcomb  soys,  "  which  we  might  &uppi>se  to 

have   been   tofal    at   Nineveh the   southern   edge   of   the 

shadow  passed  alxiut  100  miles  north  of  Niuevth."  Now  the 
A&syrian  tablet  does  not  state  that  the  i^^lipse  was  total :  no 
doubt  it  was  verj*  large  at  Nineveh  and  all  over  Assyria.  Of  the 
Bolar  eclipse  in  B.C.  431  (the  hrst  rear  of  tlie  PeJupomiesian 
war)  Prof.  Newcomb  says,  "  which  Thucydides  describes  as  total 
....  there  is  only  an  annuhir  echpse,  the  path  of  which  did  not 
come  within  500  miles  of  Greece."  Now,  as  a  matter  of  fact, 
ThuoydidcN  expressly  states  that  the  ecUpse  in  question  (it  was  oil 
thii  ot^cobiou  that  he  apprurs  to  think  he  hod  luadt?  a  reuiarkaUe 
(^isoovery,  that  an  iwlipse  of  the  8un  occurs  only  at  the  tira«i  of 
New  Moon>  was  not  total.     His  words  are  (ii.  28); — "«  ijKtas 

•'.  t,f  *'  the  Sun  l)coame  cresceut-shaped  and  thou  recovered  ita 
fuluHss.*'  lie  i^oes  on  to  shv  that  some  stars  a[)peared,  which 
would  certainly  tinply.  if  taken  literally,  at  Irost  a  very  larg«?  partial 
rclipse.     But  it  must  be  remembered  that  \«  :  quit«  certain 

where  the  historian  was  at  the  time.     Thu  jd  e6tat«e  in 
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Tlinicp,  and  wm  fpoquently  in  that  region,  from  wlach  he  would 
have  reports  wht^n  absent.  The  central  line  would  be  mudi 
nmrer  tlierttthun  at  Athens,  since  it  passed  over  the  north-westeru 
«hore  of  the  Eaiine  in  a  south-easterly  direction.  With  regard 
to  tbe  Iright  of  the  pilot  of  Pericles  mentioned  by  Plut^irch,  any 
▼iattjle  alteration  in  the  apparent  (ihape  of  the  Sun  would  be  quite 
enough  to  cause  that,  aud  the  cloak  would  be  equally  likely  to 
relieve  it  whatever  waa  the  amount  of  obscuration. 

Yours  faithfully, 
BUekhcmtli.  1901.  Feb.  13.  W.  T.Lr.vy. 


OBSERVATORIES. 

U.S.  'Sk.VK'L  OngittVATOTiT,  WASHxycrrox. — For  yean*  past  there 
has  been  amongst  American  aslronomera  a  growing  irritation 
against  rheir  National  Observatory  at  Washington.  They  con- 
aider  that  the  work  turned  out  by  the  Institution  has  not  been 
commensurable  with  the  outlay,  that,  indeed,  the  chief  object  of  a 
National  Obsen'atory — continuity  of  fundamental  routine  work — 
has  been  neglected.  The  Head  of  the  Observatory  is  a  naval 
otHcer,  and  the  astronomers  contend  that  it  is  a  mistake  to  suppose 
he  can  prove  as  efficient  a  Director  as  an  experienced  astronomer. 

In  1899  the  Secretary  of  the  Navy  appointed  a  Board  of 
Visitors,  consisting  of  Hon.  W.  E.  Chandler,  Prof.  G.  E.  Halo, 
Hon.  A.  G.  Dciytou,  Prof.  G.  0.  Comstock,  and  Prof.  E.  C. 
Pickering,  and  authorized  them  to  examine  the  equipment  and 
work  of  the  Observatory,  and  to  make  any  suggestion  for  im- 
proving its  scope  and  usefulness.  Briefly  their  report  was  as 
lollows;— 

1.  The  control  of  the  Observatory  by  a  naval  officer  seems 

illogical  and  undesirable. 

2.  If  the  Observatory  must  be  considered  as  a  shore  station,  to 
do  the  Navy  work  under  the  command  of  a  naval  officer, 
then  the  astronomical  staff  should  be  indept'ndeut  and 
consist  of  an  Astronomicnl  Director  at  S6000,  First  Astro- 
nomer $4000,  Second  AstronomerS36oo,  Third  Astronora^jr 
5j2oo,  Fourth  Astronomer  $2800,  three  A-sslstants  from 
S2000  to  S2400. 

That  the  Nautical  Almanac  should  form  a  distinct  bureau 

with  a  Director  at  S5000. 
In  deference  to  the  long-continued  criticism   against  the 

administration  of  the  Observatory,  a  Board  of  Visitors  be 

appointed,  consisting  of  six  astronomers  of  high  standing 

and  three  eminent  citixens. 

Otb«r  suggeatious  and  criticisms  which  the  Visitors  have  ma  In 
vBl  appear  from  an  analysis  of  the   Superintendent's   Report, 
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which  we  have  now  before  us.  This  report  is  for  the  fiscal  year 
ending  1900  June  30,  and  in  it  Captain  Davis  at  once  makes 
clear  his  hostility  to  the  compromise  of  the  B.  O.  V.  He  states  that 
the  Board  made  no  examination  of  the  Observatory  except  in  the 
most  casual  way,  and,  to  quote  its  own  language,  "  Owing  to  the 
lack  of  printed  material  representing  the  recent  work  of  the  Naval 
Observatory,  the  Board  of  Visitors  finds  it  practically  impossible 
to  form  a  satisfactory  opinion  of  that  work  without  devoting  to 
the  task  an  inadmissible  amount  of  time  and  labour."  Never- 
theless, says  the  Superintendent,  the  Board  did  not  hesitate 
to  recommend  the  most  sweeping  changes  in  the  present  organi- 
sation. It  would  appear  the  Board  based  this  recommendation  on 
»  comparison  between  the  Naval  Observatory  on  the  one  band  and 
the  observatories  at  Greenwich  and  Harvard  on  the  other;  the  Board 
selecting  the  former  because  it  is  supposed  to  cover  the  same  field 
of  work,  and  the  latter  because  it  also  undertakes  a  large  amount 
routine  work.  The  Superintendent  therefore  endeavours  to  confute 
their  conclusions  by  a  comparison  of  the  cost  of  each,  and  we  give 
here  the  tables  as  being  of  general  interest,  beyond  that  of 
the  present  case : — 

Greenwich. 

Kumber.  Arerage.  Total. 

f  Astronomer  Rojftl    i  S5.000  Ss^ooo 

t  Ohi^Anutants     %  %iS5o  5.>oo 

1  Fint  OUm  AjHiatanti    4  3,000  8,000 

;  S«oond  Olus  Aasiituits    %  i,xoo  2,400 

I  ^ftablUbed  Computers    4.  550  2,200 

\^  Computers 19  325  6,>75 

{MmgneCio  Superinundeiit    i  2.000  3t,ooo 

£stabliab«d  Oomputer  1  $$0  550 

Oamputen 4  325  i>300 

ToUl    3«  32,7*5 

Harvard. 

IKnotor 1  5,000  St^*'^ 

AstnuKHMTS 6  a/>oo  12,000 

Assbtent  AstKHKKDcri 13  900  11,700 

Ojnpatert iS  6oo  io,Soo 

tVjt»I  .- 3S  . 39.500 

Xaval  Obsenmtorv. 

AMTOOomkttl  Dimcior i  S^Soo  3^500 

OtWr  ProlMKm  of  Ibrifaenatm  ...  4  x,-o3  it^Soo 

A«MUat  h  iftni— «■■ „ 3  1,903  ^jkn 

OoMpafeers 6  i,2(»  7,soo 

rbotqgnpber i  laoo  i,»oo 

Ti*^  1$  a«)oa 
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ITie  remarks  of  the  Superintemiont,  whose  salary  does  not 
ippear  in  the  above  Table,  on  tht?  nbove  coiuparisoiis  iiro  perhaps 
a  little  vngue,  and  it  is  difticult  to  see  how  thvy  litflp  Uii«  case. 
il«  sav.H  tiuLt  the  number  of 


at  Oreenvich. 
Astronomers     ....         3 

Assistants    8 

Computers 23 


Bt  Harrord.  ut  Wnsbingtnn. 

7  S 

13  3 

iS  6 


I 


uul  consequently  the  Naval. Observatory  has  a  disadvantago  in  the 
uuuiber  uf  Ajsjsistants  and  Computers. 

Now  itsecms  to  us  that  lio  would  have  considerably  strengthened 
his  case  by  saying  he  had  no  computers  (as  the  term  is  understood 
aX  (jreenwieh  and  Harvard),  but  that  all  his  work  had  to  be  done 
by  thofeke  who  ought  to  have  been  employed  in  a  higher  grade, 

JU»ving  out  the  Couiputers,  the  really  professional  staff,  if  wc 
include  the  Directors,  is  as  follows : — 

Greenwich 15  Astronomers         $25,250 

Harvard 20  „  28,700 

Woshiugtou  ....      15  „  28,300 

The  delay  in  issuing  the  volumes,  Captain  Davis  maintains,  ia 
due  partly  to  dtsorgniiization  consequent  on  removal  and  partly  to 
insulTicient  help.  This  latter  roa^un  is  evident  from  the  above 
figures.  For  an  additional  S3000  five  computers  could  have  been 
tfinpluyed  to  rwluce  the  work  and  read  proof-aheet«.  As  the 
Captain  says,  if  once  tlie  printing  gets  behind  it  is  a  hopeless  task 
to  pull  it  up  with  ju5t  the  same  staff  as  allowed  to  keep  current 
work  going. 

The  oth**r  parte  of  the  Board's  Report  border  on  the  personal, 
or  have  merely  local  interest.  "VVe  hope  a  satisfactory  way  out  of 
the  dilViculty  can  be  found,  as  the  Obsenat^ry  must  suffer  by  iia 
unsettled  state. 

Turning  uow  to  the  Soperintendent^s  Beport  proper,  we  see 
that,  however  uncompromising  hi.<i  attitude  t.owai'ds  the  B.  O.  V., 
'*on  January  1900  a  more  efficient  distribution  of  the  personnel 
engaged  in  the  routine  work  with  the  transit-circle  was  under- 
taken." The  nine-inch  transit  was  under  repair  for  kIs  months 
of  the  year.  The  work  doue  with  the  two  transits  is  summariiwd 
by  saying  that  with  the  6-ineh  1576  obsen'atious  of  stars  were 
made,  323  of  planets;  with  the  9-inch  998  of  stars,  208  of 
planets — making  in  all  3105  meridian  observations.  The  reduc- 
tions are  complete  to  March  1900,  the  copy  for  press  is  complete 
to  June  1898,  and  the  copy  for  1899  will  be  in  the  luiods  of  tbo 
printer  before  1900  October. 

The  volumes  for  1S91  and  1892  ore  still  in  the  hands  of  the 
(ffovemment  printer,  awaiting  some  changes  in,  or  additions  to, 
the  Appendix  for  1S91,  containing  **  Observations  of  ttie  Transit 
of  Venus,  1874.*'  * 
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The  future  publications  of  the  Observatory,  beginning  with 
1893,  will  be  issued  as  follows  : — 

Vol.  1.  *'  Observations  of  the  Sun,  Moon,  and  Planets,  1894- 
i8op.» 
Vols.  II.,  III.  •'  Southern  Zone,  -  13°  50'  to  - 18**  10'." 
Vol.  IV.  "  Zone  Catalogue,  -  if  50'  to  -18  10'." 
The  most  satisfactorv  feature  of  the  Beport  is  the  apparent 
determination  to  make  full  use  of  the  26-inch  refractor.      In 
B^o^mber  1899  Dr.  See  was  given  charge  of  this  fine  telescope, 
and  lie  has  lost  no  time  in  bringing  it.  back  to  its  proper  position 
nmouBst  large  instruments.     His  obserrationB  ana  discosnon  of 
the  dimensions  of  the  planets,  and  his  work  on  difficult  doable 
stars  we  have  occasion  to  notice  in  each  of  our  issnee.    These  are 
published  already  in  the  AHr<9Mmuehe  «ViicftricA4«n. 


Natau — Thn  delay  in  receiving  the  Beport  from  this  Ob- 
servatory for  1S9P  eeems  to  have  been  due  (we  thought,  perhaps^ 
(he  \t-sr  was  the  cause)  to  a  fire  at  the  printers,  whidi  destrognBd 
Mr.  NevilPs  original  R^port>  so  that  a  duplicate  had  to  be 
prp)>ar(Hl.  T)te  onviotis  effi?ct  of  tlte  war  is  seen  in  the  BKmthlr 
mot^orolo^cai  returns  from  the  outlying  stations,  for  the  colnmns 
fxM"  October,  Xorcmber.  December,  under  beadii^  Dnndee, 
LadrsmiUu  Cnper  Tit^U,  Newnstle^  and  Umson^  arc  blaiik,, 
bee^t^  which  Mr.  Xevill  j:tates  that  durini;  the  w«r  tiie 
ments  at  a  nnmber  of  the  met<y)ro)i^ral  stmtaons  have 
destroyed  and  wiH  hax^  to  be  t^plaeed.  The  Director  kai  go*  » 
h<Hi9^  bttilt  for  himw'lf,  raYtly  at  his  own  expense,  «s  t^  som 
j^Tsnted  was  fourHl  in^ificieTit;  also  hectnite  the  rote  for  tbe 
pnr7Vt<)e  v:as  vntsnl^Mtt^  t^ie  Assisunts"  salaries  for  liar  and  J^ae 
remsm  impaid  by  tJie  Gy>vemn>«at.  As  to  the  asttroDoiiacaiS  wv4 
M  the  OhsmatoTT,  we  ^oot^  li>e  BefMrt  almof^  »«  aiimao : — 

Oting  t-fi  th«  mtnrtiom  matA^  an  ^ht  Knnakl  vote  for  tbr  Ohmviannr  ^mitf 
4 V  IfiM  >«■«>  vMarR,  n  hm  boMi  fesnd  MWirj  to  faafeoA  th»  fiiwiii  •mmi  td 

xW  w^^ent^Hlf  wtr^  wbk^  ww  boin^  {nn-uid  tm.  tmA  Twcnd  tbe  watk  maam  tM» 
t)M*  nTv1iTi»rr  Twitin*  nhwrnitiivip  Twyvwan  fm-  tbe  de;4<rminaun&  of 
S*Miw  Oftmi4»TT  i»i»4  Tninf*r  pbtM^:  otwprrmrimw  have  hp«i  f^ibBsed, 
^fimt«)mn4^  with  tV  TN}m«(  m  thr  IfnwHftl  Ofansrworr  act  T^aftmn. 
tiftrm  wn<^  nm^  Af  th»  Ijnimr  StOinm,  wtwn  &  fur  mimKv  of 
wc>rp  ^^hn^rvMi.  >ffw  linTwr  TiMw  hvw  hwn  «lm)»t«d.  mad  «nv  akoiM  l»  1» 
fnrwftr4<<<l  To  l!)n|*hii>d  for  printing  «nd  pobluwtion.  when  ihey  wen  to  »  ynan 
tmfnt  AwToywi  b?  thf  fi<vv)in|r  «f  »  fmrwiu  of  tbr  OhmrTvuirr  duriag  m  kisi^ 
mmM^trm.  '1V^  wil)  tiavt  t^  t»  r^-writtm  to  nader  thooi  i^Uc  Xhr  v^ 
btt-vinp  nin. 


PXTBLICATIOKS, 
*-Manr  astronomers  from  the  day?  of  HerscheLand,  far 
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we  know,  many  astronomers  before  th^m,  have  considered  the 
attmctive  subject  of  the  law  of  the  diatributioii  of  the  stars.  In 
re<%nt  time?  Argelander,  Gould,  Seeliger,  Schiiipnrelli,  and  Kaptcyn 
are  the  names  most  prominently  associated  with  the  question.  The 
*Cttpe  Photographic  Durchmusterung'  and  the  *  Cordoba  Visual 
Durchmusterung '  have  in  the  last  few  years  added  largely  to  the 
available  data,  and  the  International  Photographic  Chart  of  the 
Heavens  yv\\\  add  still  more  largely,  so  that  uo  may  confidently 
predict  large  accessions  to  our  knowledge  in  this  field  of  astronomy 
daring  the  next  quarter  of  a  century. 

M.  iStrntonoff*8  paper,  which  is  published  by  the  Observatory  of 
Tacbkent,  is  based  on  the  'Bonn  Durchmusterung,'  lie  divides 
the  sky  from  the  pole  to  —20'^  Dec.  (the  limit  of  the  B.  D.)  into 
areas  of  approximately  5^  square  by  parallels  of  declination  5* 
apart,  and  meridians  suitable  at  different  declinations,  and  counts 
the  number  of  stars  in  each  of  the  1800  areas  given  in  the  B.  D. 
a*  of  magnitudes  ra-6'o,  6-I-6-5,  6-6-7*0,  7*i-7'5,  7*6-8*0, 
8*1-8*5,  8*6-9'0,  9*i-9'5.  The  mean  density  of  thesky  in  each  of 
these  classes  of  stars  he  denotes  by  jo,  and  on  this  scale  deter- 
mines the  density  of  each  area  into  which  the  sky  has  been 
divided.  Thus  in  the  first  class  the  density  varies  from  3  to  22. 
For  each  class  M.  ^tratonoff  draws  a  map  giving  the  density  in 
each  area  and  draws  the  contour-lines  and  shades  the  maps  so  as 
to  exhibit  very  clearly  to  the  eye  where  the  density  is  10,  15, 
or  20.  The  charts  are  discussed  separately  with  respect  to 
the  distribution  of  stars  in  relation  to  the  Milky  Way.  They 
show  that  the  lines  of  maximum  density  do  not  lie  on  the 
Milky  Way,  and  that  the  pole  of  the  Milky  Way  is  not  the 
plac«?  of  minimum  density,  and  that  the  point  of  bifarcation  of  the 
Milky  Way  between  Cvgnus  and  Sagittanus  has  no  counter- 
part in  the  distribution  of  tbn  stars  as  far  as  9"'5.  The  Milky 
Way  is  best  regarded  as  **  an  agglomeration  of  great  condensations 
stellar  clouds  touching  one  another  all  along  the  galaxy." 
f.  Stratonoff  also  considers  and  gives  maps  of  the  distribution  qf 
stars  according  to  their  spectral  classes,  also  of  nebulie  and  of 
iteUar  clusters.  P.  W.  D. 


La  CiaccLATioN  gkn6bai.b  de  VAtmospuebe  *. — Tn  this  ad- 
imble  work  M.  Brillouiu  aims  at  presenting  to  the  Trench 
idcr,  in  a  compendious  shape,  selections  from  some  of  the  original 
lemoirs  of  English,  American,  and  fferman  philosophers  dealing 
with  the  circulation  of  the  atmosphere.  In  an  able  prefatory 
note  M.  Brillouin  brietly  introduces  the  subject,  and  then  presents, 
in  succession,  extracts  from  the  works  of  Halley  and  Iladlt^y,  two 
of  the  earliest  English  writers  ou  the  subject ;  following  with  a 

•  '  MiSmnirw  nriffinftux  siir  U  CireulaHon  evn^ritftde  I'Atmosphero :  Htilloy, 
Hodley,  Matiry.  Verrol,  W.  Siemens,  M(4lcr.  Ol>erbe<*k,  too  Uelroholts. 
Aoootot  et  cumiueutea  par  Miuroel  Briilouiu.'     fikria,  19CO. 
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brief  notice  of  Maurv's  llieories,  and  copious  extracts  fi-oin  the 
important  itivestigationB  of  yerrel ;  utid  liaishing  with  the  lat^jr 
Iheoriosof  the  (iemjan  philosophers  Siemetift,  Molier,  Oberbeek, 
and  voij  IlelniholU.  The  printing  of  the  book  is  of  the  usual 
excellence  whicli  fhuracterizea  French  works,  and  there  are  very 
few  l}'pograpliicai  errors.  VV^.  C  N, 


NOTES, 

CoMUT  XoTKS, — Ast,  JVaf/i.  3684-85  contains  an  investigation  of 
the  orbit  of  Comet  1898  VIL  (Coddington-Pauly)  by  Mr.  C.  J. 
MeHield,  of  Sydney.  The  comet  was  diAcovered  by  photography 
at  the  Lick  Observatory  on  1898  June  9.  Mr.  Coddiugton  took 
a  photograph  of  the  ra*bulouB  region  north  of  AntaroR,  on  which 
tlie  comet  appeared  as  a  strong  trail.  The  comet  ran  south,  and 
was  l)efore  long  out  of  reach  of  northern  observers.  But  the 
obsen'ora  at  the  Cape  and  Cordoba,  and  the  indefatigable  Mn 
Tebbutt,  of  Windsor,  N.S.W.,  followed  it  assiduously  up  till  the 
middle  of  February,  1899.  After  six  months  it  wjis  attain  picked 
up  at  the  Lick  Ol»ervatory,  and  five  observations  were  obtained, 
the  laHt  l)eiiig  on  1899  Dec.  0,  The  total  number  of  observations 
exceeds  400,  but  a  tow  have  been  bracketed,  owing  either  to  large 
residuals  or  unsatisfactory'  places  of  the  ccunpurison  stars.  The 
number  of  the  latter  is  nearly  300,  and  their  places  are  taken 
from  the  usual  catalogues,  weighted  according  to  their  estimated 
reliabiUty,  without  applying  any  systematic  corrections  to  the 
cAtalogues.  A  few  places  are  taken  from  the  Cape  and  Cordoba 
Durclimusterungs,  but  these  have  not  been  used  in  the  final  inve*ti- 
gntiou.  Mr.  Alertield  used  as  a  iirst  approximation  pn>visional 
elements  of  liis  own  construction,  and  computed  an  ephfmeris 
Avhich  was  com|>ared  with  the  observations.  It  was  found  that 
the  residuals  in  each  element  could  be  expressed  in  the  form 
^-t-B'+Cf*.  The  observations  were  weighted  in  proportion  to 
the  smalluess  of  I  he  difference  between  the  actual  residual  and 
ihat  given  by  the  formula,  but  it  does  not  appear  that  any 
invt'stipation  was  made  of  possible  systematic  differences  in  the 
residuals  given  by  different  observers,  which  makes  this  method  of 
weighting  the  observations  open  to  criticism.  However,  the 
wx*ight«  assigned  have  very  little  influence  on  the  final  result, 
excepting  the  last  group  of  observations,  vie.^  those  made  by 
Jdr.  Coddington  in  the  autumn  of  1899,  which  rightly  receive  a 
high  weight,  both  from  their  relative  accordance  and  the  large  arc 
of  the  orbit  which  they  roprescnt. 

Sixteen  nonnal  places  were  then  formed,  the  first  eleven  b  ing 
in  1898,  the  olht^rs  in  1899.  Perturbations  by  Venus,  the  Karth, 
Mart,  Jupiter,  and  Saturn  were  computed  at  jo-day  intervals  and 
applied  to  the  residuals  of  the  normal  places,  so  as  to  determine 
the  undiftturbod  orbit. 


I 
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Tlie   e<|UHtioas    of  condition    lo   find  tlie   corrtjclions    to   the 
lined  elements  were  formed  nud  solved  by  least  8()uares  in  the 
oaual  umnuer,  the  following  being  the  final  elemeDts  : — 

Epoch  of  osculation  iSgS  June  21. 

T 189S  Sept.  14044 206  G.M.T. 

« ^33"  15'   -S"-?] 

8> 74         O     58  -2  i.  1900-0. 

»     69     56      o'4j 

logg 0*230859 

log  e 0-000449 

e    1*001034 

Tho  residuals  between  the  normal  places  and  those  calculated 
from  the  above  element*  are  given.  There  is  a  marked  pre- 
ponderance of  the  positive  sign  in  the  residual:)  in  Kight  As- 
cension, which  seems  to  imply  that  the  elements  need  a  little 
modification,  but  the  amount  would  be  very  small. 

Mr.  Morfield  is  to  be  congratulated  on  hnving  brought  this 
laborious  piece  of  work  to  a  successful  conclusion,  lie  has  from 
the  first  interested  him»elf  in  this  cornet^  and  published  successive 
eDiendaiions  of  its  orbit  element.4.  The  final  result,  to  which  he 
luu  devoted  his  leisure  hours  for  several  months,  is  probably  as 
close  an  approach  to  tha  true  path  of  this  bod?  as  the  observatious 
admit  of.  '  A.  C.  D.  C. 


MixoB  Planet  N0TB8. — A  Kiel  Circular  announces  that  Herr 
E.  vou  Oppolxer,  of  Potsdam,  Las  found  variations  of  briglitness 
of  Eros  amounting  to  a  whole  maj^nitude  in  a  few  liours.  Prof. 
W.  Valentiner,  of  Heidelberg,  has  confirmed  tlm  variability  hy 
observations  with  a  ZoUner  Photometer  {Mi.  jNW/i.  3687).  This 
would  stiem  to  imply  that  the  planet  is  either  not  sphericnl  or  that 
it«  albedo  is  very  far  from  uniform,  and  in  either  (^ase  tliat  its 
rotation  is  rapid.  It  will  be  remeinb»?red  I  hat  similar  rapid  vari- 
ability was  alleged  of  many  of  the  older  asteroids,  but  more  careful 
obnorvntions  diii  not  confirm  it. 

Many  B.s(ronomer&  will  doubtlesa  feel  some  eurprise  at  tho 
low  estimate  of  the  value  of  the  present  parallax  campaign  con- 
tained in  the  Harvard  Beport  (quoted  in  the  Feb.  number  of  the 
(Jhtf-rraton^,  p.  96),  It  can  scarcely  be  asserted  that  an  object 
which  will  give  a  measurable  photographic  image  in  five  seconds 
(ride  Astrophyiical  Jounuil  for  January,  p.  57)  is  too  faint  for 
accurate  measurement,  either  visual  or  phot-ographic :  indeed  its 
briphtneas  is  certainly  not  less,  and  is  probably  greater,  than  those 
of  A'ictoria  and  Sappho,  from  which  Sir  David  Gill  deduced  his 
clftAsic  value  of  the  solar  pnndlai,  while  its  distance  from  the 
Earth  was  only  ^j  of  theirs.  Ifc  would  be  too  much  to  assert  that 
the  result  of  the  present  campaign  will  outweigh  all  other  parallax 
determinations  combined,  but  there  can  be  little  doubt  that  it  will 
be  more  reliable  than  any  other  single  determination.    It  will,  o£ 
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course,  be  far  inferior  to  what  it  would  be  at  the  most  favourablo 
opposition,  but  we  shall  have  to  wait  30  years  for  a  l^ttfT  one,  and 
74  years  for  the  best  possible,  so  there  is  no  question  that  it  is 
right  to  utilize  the  present  opportunity. 

Aft.  Nach,  3687  contains  new  elements  of  planet  (361)  by 
Dr.  Berberich.  This  planet  has  the  greatest  aphelion  dijitance  of 
the  entire  family,  and  has  not  been  seen  since  1893,  the  year  of 
its  discovery.  As  the  next  opposition  is  a  favourable  one,  its 
re-discovery  is  hoped  for.     The  new  elements  are  as  follows 

Epoch 1893  March  12*5. 

M 53^37' 

« 75    47 

ft »9    32 

i    >i    .%7 

^ n     S3 

M 450" '4 

loga ..  0-5976 

Aphelion  distance  4*753 
Perilielion  disUince  y^66 
Periheliou  distanco  of  Jupiter  4*948 

Three  new  planets  have  been  discovered  by  Prof.  Wolf  at  Ueidel- 
bcrg,  viz.,  GB  on  Feb.  15,  GC,  OD  on  Feb,  17.  GB  is  of  tlto 
11M1  magnitude  and  may  be  identical  with  (450);  the  others  art* 
of  magnitude  13 i. 

As  we  go  to  press  we  hear  of  the  discovery  of  three  more 
planets  at  Heidelberg:  GE  (ma^.  11)  by  Camera  on  Feb.  so, 
GF,  rJG  (mags.  14  and  13)  by  Wolf  on  Feb.  22. 

The  designation  GA  is  given  to  a  planet  discovered  by  Keeler, 
at  Lick,  on  1900  June  28,  whose  discovery  has  only  just  been 
announced. 

The  following  planets,  all  discovered  by  Prof.  Wolf  and  bis 
a8si.Htants  at  Heidelberg,  have  received  permanent  numbers  (ABi, 

A«c/i.  3683):— 

Planet.  BiwoTered.  Number. 

FJ 1900  Sept.  15  457 

FK Sept.  21  458 

FM    Oct.  22  459 

FN     Oct.  22  460 

FP Oct.   22  461 

FQ Oct.   22  462 

F3 Oct.  3f  463 

FL  doe«  not  reoeirci  a  permantnt  namber.  not  having  „.^ 
sutficteutly  observed,  FO,  FB  proved  to  be  ideuticaJ  witli  (144) 
Sitn,  (177)  Irraa  respectively.  FQ  was  identical  with  tho  planet 
DD,  diacuvercd  in  1S96,  but  not  numbered  at  that  time. 
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Prof.  Bauftchinger  requests  discoverers  of  planets  not  to  delay 
»o  long  ID  assigning  names  to  them ;  the  nameH  uru  a  p^at  help 
to  the  memorr,  especially  now  that  their  number  is  growing  so 
immense.  Planets  between  numbers  (356)  and  (443)  which  have 
uot  received  names  from  their  diaoovererH  by  next  July  will  bo 
oamed  at  the  JJerlin  Bechen-Institut.  A.  C.  1).  C. 


Obitcabt. — The  following  notice  of  the  late  Mr.  Woodd  Smith 
appeared  in  tlie  Time4  of  January  29.  it  may  be  added,  as 
showing  his  intorofit  in  nstronomy^  that  he  joined  the  Society  in 
1861,  and  was,  until  quite  recently,  a  very  regular  attendant  at 
the  meetings : — 

After  [ut  illnegA  of  MraOTDonths*  duration,  Mr.  Ba»tl  Woodd  SmJib,  J.P..  B.L.. 
who  till  liutt  fuinnier  hud  lir^d  fur  many  year»  at  Branch  liill  Lwlgr,  HnTU|>- 
*ttsd  Heoth.dioii  rarlirou  Sunday  morning  at  VPamor  Square,  St.  LtH>nard9,  in 
hia  ?ctb  year.  Mr.  VVoodd  Smith  woe  a  man  uf  many  iiitereala.  Fluced  in 
inrcutiiBtaQem  which  pcrtnittod  bim  to  pvo  his  tiruc  uml  his  coun»eI  where  tt 
was  needifd,  be  wiu  able  to  asaiHt  u  nvimber  or  good  otLuaon,  nnd  to  promoie 
Ul«  iDiTt^aiio  of  knowledge  in  the  departinefitit  whiv'fa  hu  timl  t-bot^'n  for  nu  own 

Eursuit.  At  ilanipstead,  where  evor>-body  know  Branch  UiU  Lodge  aud  iiiany 
ad  partaken  of  it*  hospitalittM,  he  was  a  ina^strate  nf  long  exp«honce  uud 
chairman  of  tho  bandi.  The  tonal  philanlhropia  inKtitur.ionfi  reeeivod  nmro 
than  their  fhorv  of  hi«  time,  iind  he  wa?*  for  nmny  years  trea«urer  of  theOrplinu 
Working  SchooU.  A  mivn  of  ntrong  rchgioin  conrictionn,  not  th(?  lew  ninitig 
because  in  hia  life  he  h^d  been  conient  to  learn  from  many  and  farietl  toachera, 
Ike  found  perhaps  hifi  chief  internet  in  the  work  of  tbe  Bible  H^ictety,  nnd  took  a 
■choiarly  intereat  in  iia  translation  work.  With  hiui  it  was  only  a  s\tj>  t'roui 
cirruUling  tbe  Bible  to  auisling  io  any  enlerpri>>e  that  would  iiibetautiate  its 
troth  in  tnotura  of  detail.  So  lie  won  an  Ardent  member  of  the  Palestine  Kx- 
plormtion  Fund,  like  hiK  ueii^hlKfur,  Sir  Waller  Baaant.  and  of  any  institution 
that  gare  itwlf  to  the  Kludy  of  Biblical  arobsology.  He  will  be  much  iniML-d 
ateo  at  the  Royiil  Institution,  where  not  only  was  be  a  familiar  Q^ure  at  the 
lecture*,  but  rnrnrd  and  kept  his  placa  on  the  board  of  niiuingeni  fay  nia  qualities 
as  a  good  man  of  bueineaa.  He  was,  in  fact,  a  man  with  many  sides  to  bis  life, 
wbu  made  friend*  in  many  directions. 


A  New  SxArt, — Edinburgh  Circular  No.  54,  issued  by  Dr.  Cope- 
UnJ  on  February  25,  runs  a^  follows  : — 

A  New  Star  was  disonvered  in  I'erseus  by  Dr.  T.  D.  Anderson,  of  this  City, 
00  February  31,  14^  40"  O.M.T.  The  star  was  then  of  tl»e  fy  magnitude,  and 
obone  with  a  bluiab-white  light.  Dr.  Anderson  gave  u  iu  approximate  plaee 
for  1901*0 

R.A.  3**  24»  25',     Dec.  +43°  34*. 

At  6^  jS*"  Q.H,T.  un  February  31  the  nndersigned  estimated  tbe  Nora  as 
0*3  mag.  brighter  tlun  n  Tauri.und  at  l^  jo*  couaidered  it  equal  to  I'rocyun, 
wbieh  it  elueely  reeenibled  in  eolonr. 

On  February  13.  ut  8^  io">  U.M.T.,  Dr.  Halm  and  Mr.  CTbrk  found  tbe  new 
•tar  O'l  mag.  brighter  than  Cnuclla. 

A  direct-vision  i^rism  un  tlie  6-inch  refractor  showed  uothiog  beyond  a 
lierf^ectly  c:i:mtinunus  Apectnim.  AVith  the  large  Cooke  »]>cctriMitx>pe  un  the 
I5incb  equntorinl  the  first  iaipreshiua  wtif  the  same  ns  with  the  smaller 
HpjMratuf  ,  but  on  closer  exnmiimlion  about  half  a  dozen  delii^nte  dark  ( Fmnn- 
bol'cri  liuea  were  made  out  by  Dr.  Hnlm.  extending  from  a  little  below  D  to 
tiboiit  F.  The  «{iectrum  of  the  ^ova  at  it«  present  stage  is  tlierefore  of  a 
distinct  but  foi'bty  derdoped  aolar  type.    The  exiitenoQ  of  thoM  lines  I  woe 


138 


'oteti. 


ablo  to  4*onfirm,  biit  ilie  «k?  txsoniiio  gmdii&lly  obwurod  bofore  their  positiot 
coulil  b?  Mti«tiicU>r)ljr  tleteriuiiwcr 

At  ntxitit  tlio  NATTio  hour  a  nliotograpli  or  tlie  Nova  was  aocrurvd  by  Mr  Henllil 
nl  u  time  wlum  ull  tbo  noiguboiinu^  ntnrs  wrrr  utMCured  bj  bare.     Kxix'|il 
tory  short  iiil^rval  nii  th»«  i3r(J.  the  fky  hori*  hrui  bw^n  rmnplolrlj  oT^rci*l. 

Tbo  NoTA  WAS  independently  di»<Micr«l  by  Sir.  J.  K.  Gore  at  Dublin  ni 
II  r.u.  oil  Kebninry  32,  and  by  Mr.  W.  B.  Dodd  and  Mr.  11.  Wakr,  of  W'bi(4 
hftTcii,  oti  lite  23rd.  Ealpii  Coi'Si^akd. 

To  this  may  be  added  ibat  Mr.  Oregg,  at  Ifastings,  having  seeni 
the  Nova  ou  the  32nd,  telegraphed  to  Coi.  Murkwick  ot  Devon- 
port,  who  estimated  its  niaj^nitude  na  0*5  or  075.  Mr.  "A.  J. 
JuhiiMon,  of  Brid|K>rt,  also  reported  independently  that  he  saw  it 
oil  thf  saiue  night.  Tiie  lirst  fhanoe  of  observation  at  Greenwirh 
occurred  on  Monday,  February  25,  when  Ihesky  cleared  sufficiently, 
for  photographs  to  be  taken.  By  eye-estimation  the  Novaapp<"arfd 
OH  brii^ht  iia  Prooyon  and  of  about  the  same  colour.  The  photo-, 
graphs  show  from  ea^ual  examination  that  its  brightness  lay  about 
midway  between  Capeila  wid  a  I*ersei,  In  a  letter  to  the  7Vr/ir*i 
of  Feb.  26,  Sir  Norman  liockver  slates  that  the  sjM'ctrnm  strongly 
re»embl***i  that  of  Nova  Auriga?;  that  therft  an^  two  light  source*' 
involved,  one  with  a  dark  line  8|>ectrum,  the  other  giuug  bright 
lines  of  hydrogen,  helium,  asteriuin,  and  calcium  :  and  that  thtf 
centres  of  the  bright  and  dark  linea  are  separated  by  about  i^\ 
te«th-metre«,  showing  a  differential  velocity  of  somewhere  aboutj 
700  miles  per  second  between  the  colliding  light  sourcej. 


The  lIocR  or  Mkbtino  op  The  Kotal  ArrjiONOiiirAL  Socicrr. 
— After  intermittent  discussion  extending  over  more  than  Bfteeii 
yoai'J'.  tht»   H*n'ul   Astrtmomical   Society    has  at  hist   divided   to 
have  its  Ordinary  MivUing:*  in  the  late  afternoon-     The  history 
of  the  movement  may  be  read  in  full  by  referi^nre  to  previoux 
volumes  of  this  Magazine,  and  is  briefly  as  follows : — In  1S85.  atj 
the  Annual  Oenfral  Mw'ting.  Mr.  Sydney  Walers  proposed  that! 
th«  ordinary  meetings  should  be  held  at  5  o'clock,  or  rulhcr,  as  the 
prtKtH^dings  at    the  \Vashingli»u  Conference  wi?re  llien  fresh   tn< 
the  miiuLs  of  tlie  astronomical  public,  the  words  of  the  miolutiou 
r.in  that  *'  Bye-law  44  bw  altered  by  substituting  *  17  hours*  for 
*ii  o'clock."'     The  arguments  for  the  reaolution  brought  forwartl; 
thi-n,  as  they  have  l)t*t*n  sliicfc,  were  the  oonveuienct?  of  member** 
living  KWTiy  from   town,  and  also  th»  impossibility  of  attending 
the*  meetings  both  of  the  Astronomical  Society  and  the   KoTal 
InMitulion.     The  Op|>osition  urged  that  the  desirv  for  a  ehango 
\ru  not  sulftciently  genentl  to  warrant  tiie  altemtioii,  and  that  it 
■would  interfere  vith  the  business  of  the  Council.     The  motioti 
^va«  withdrawn,  and  Mr.  Chambers  proposed  a  !iic)4 

■was  acT^'^l  t*"*'  *hat  ix)»t-cani9  be  **ent   out  t  .aa. 


ajtkr 

tU1T< 

pur; 


ferrt'ti  -"-uil-  uibvr  hout .     Kvideutl}  ou  Uw  grviutsL  xhalk  lAion  was 
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not  sufficient  feelinR  ia  favour  of  a  cimnge,  a  Re3oIutlon  proposing 
that  the  hour  be  altered  to  5  o'elot'.k  was  lost,.  Tho  question  wuh 
next  brought  forward  at  the  Annual  General  Meeting  ia  iSgo, 
when  n  resolution  standing  in  Mr.  Brett'8  uame  was  iatroducod 
IQ  bin  absence  by  Mr.  Chambers,  to  the  eflfei't  that  ineelingM 
should  take  place  at  4  o'clock.  Dr.  Common  proposed  as  amend- 
niont  tl\at  5  o'clock  should  bo  substituted  for  4  oVlock;  and  this 
being  carried,  Mr.  Knobel,  seconded  by  Mr.  Mitcbeuat,  proposw! 
that  the  question  be  deferred  for  consideratiou  by  the  Council, 
which  was  agreed  to  after  a  discussion  on  the  usual  lines,  Capt. 
\obIe  adding  that  business  men  might  not  be  able  to  attend  in 
the  nftornaon,  especially  on  Fridays,  which  was  often  the  night 
for  making  up  the  Indian  mail. 

In  pursuance  of  the  resolution  the  matter  was  considered  by 
the  Council,  but  the  next  public  ste[>  taken  was  by  Mr.  Chanibei's, 
at  whose  instigation  a  iSpecial  General  Meeting  was  called  for 
1S90,  Dec.  12,  when  be  proposed  that  the  hour  of  meeting  b».^ 
4"  so***  for  a  period  of  one  ift'ar.  As  it  was  ruled  that  the  italioiKed 
woMfl  could  not  form  part  of  a  resolution,  these  were  with- 
drawn, and,  on  the  "proposal  of  the  Astronomer  Koyal,  the  time 
4"  30"  was  altered  to  5  o'clock  ;  but  this  alt-ered  Kesolution 
did  not  mwt  with  approval,  and  was  rejected  by  30  votes  to  iS. 
Mr.  Chambers  asked  that  a  poll  should  be  taken  by  post-canla ; 
but  thi»  was  refused,  as  being  contrary  to  the  bye-law,  which 
stites  that  bye-laws  can  only  lie  altered  at  the  AnnunI  General 
Meeting  orata  8pe*rial  General  Meeting:  nevertheless,  Mr.  Chant- 
bers.  after  due  notice,  raised  the  question  agaiti  iit  the  General 
Meeting  in  iSgi,  Fehrunry,  a  procedure  which  received  some 
criticism,  one  speaker  characterizing  it  as  "  iudelic'ite,"  since  it 
re-opened  a  question  which  had  so  receritly  been  udjudicated  on. 
The  motion  was  lo^t  by  4  votes.  31  persons  voting  for  and  35 
linet.  Dr.  Schuster  proposed  an  atuendment  that  the  meetingf* 
ould  be  alternately  in  the  afternoon  and  in  the  evening;  and 
r.  IVtrie  made  a  suggestion  in  opposition  to  the  origirml  motion, 
which  will  now  be  put  to  the  test,  namely,  that  though  5  o'clock 
Biav  be  a  convenient  hour  for  the  attemfance  of  business  men,  if 
they  come  unfed,  straight  from  a  hard  day's  work,  they  will  not  bo 
tit  to  appreciate  the  points  of  the  pnpers  reiid  and  so  will  not 
due  euioyment  out  of  the  meetings. 
The  subject  then  dropped  for  a  year  or  two,  hut  at  the  General 
Meeting  of  i  S94  again  Mr.  Chamb'-Ts  had  a  resolutiou  on  the  agenda 
papvr,  although  he  was  not  present  to  propose  it,  and  the  duty, 
It'll  on  Mr.  Waters,  as  he  was  the  original  proposer  of  the  chnnge. 
The  question  of  other  hours  was  diseuBS(*d,  the  poll  by  post-caril 
was  suggested,  the  successful  meetings  of  the  iJ.  A.  A.  adduced 
reason  for  an  afternoon  uieeting,  the  trit^i  arguments  again 
light  forward,  but  still  the  meeting  negatived  the  motion  that 
the  meetings  he  held  at  4.30  i*.m.,  although,  on  this  occasion,  the 
Council  yielded  the  point  that  the  change  would  not  interfere 
with  their  business.    The  next  occasion  when  an  attempt  was 
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made  to  alter  the  hour  was  lost  year  (1900),  when  Mr.  Miluhiner, 
who,  it  will  be  remembered,  opposed  the  change  on  an  earlier 
o<vaaion,  wished  to  bring  forward  a  resolution,  but  which,  for 
certain  reasons,  was  taken  out  of  his  hands  by  tho  Council,  to  tho 
effect  that  the  hour  of  meeting  ahould  be  5  o'clock :  the  reason 
why  this  question  was  not  actually  put  to  the  vote,  and  why  it  hoa 
been  brought  forward  a^ain  this  year,  will  be  found  in  the  Report  fl 
of  the  last  Aleeting  given  in  this  number.  It  will  shortly  be  seea  ^ 
what  effect  this  long-debated  altenition  will  have  upon  tho  attend- 
ance at  Burlington  }Iouse,  and  on  the  style  of  the  meeting, 
but  it  is  worth  putting  ou  record  that  the  question  was  ilecided 
at  a  fully  representative  meeting ;  a  large  number  of  Fellows 
were  present,  many,  or  possibly  the  mnjority,  being  of  those  who 
attend  the  evening  meetings,  and  the  motion  woa  carried  almost 
unanimously. 


Thb  Length  of  thk  Sos-sror  Psnion. — Prof.  Newcomb  is  an 
astronomer  who  touches  all  branches  with  equal  facility.  In  tlie 
January  number  of  the  Astropfiyskal  Juurnal  he  has  a  neat  discus- 
sion of  the  tigures  relating  to  sun-spots,  from»  which  he  dedut^s  a 
|wriod  and  other  interebtiog  facts.  About  periodic  phenomena, 
says  Prof.  Newcomb,  two  hypotheses  can  be  mode:  one,  that 
similar  phases  recur  at  equidistant  periods  of  time,  subject  only  to 
variatious  of  the  nature  of  accidental  errors  ;  and,  secondly,  that 
there  may  be  a  normal  mean  pcrioil,  but  that  variations  are  cumu- 
lative— that  is  to  say,  if  a  phoae  is  once  accelerat«.^  this  advance 
will  go  iiito  all  subsequent  phases.  If  the  irregularity  be  repre- 
sented by  a  quantity  +«,  and  P  be  the  true  value  of  the  normal 
period,  on  the  lirst  hy|MthesLS  the  occurrence  of  a  phase  after  u 
periods  will  only  differ  from  time  «P  by  a  quantity  +e,  whereas 
on  the  second  hypothesis  the  probable  deviation  from  the  normal 
would  be  +e  X  »Jn,  and  would  inoreaiie  with  n. 

With  the  dates  of  the  observed  maxima  nnd  minima  of  sun- 
spot*  from  1615  to  1803  to  work  with,  these  hypotheses  are  put 
to  the  test :  it  may  be  remarked  in  passing  that  the  dataare  derivMl 
from  Hudolf  Wolf's  figftres  up  to  the  year  1872,  and  after  that 
from  the  Greenwich  observations  ;  and  that  besides  dates  of 
maxima  and  minima,  the  dates  of  two  other  phases  of  the  period 
are  derived  from  the  same  sources.  However,  with  a  provisional 
period  of  1 1*13  years.  er>ochB  for  these  four  phages  are  computed 
and  compared  with  the  oDserved  epochs,  and  the  differenoes  of  the 
computed  and  observed  dates  show  :  ( 1 )  that  there  is  no  accumula- 
tion of  variation  in  the  sun-spot  period,  but  that  the  firet  h\po- 
thesiM  more  ni"«rly  fits  tho  casu ;  (s)  that  certain  upparenily  large 
dfpartur(?B  in  the  (wriod  about  the  years  1670-1680,  and  acsin 
from  17X0-1790,  ore  due  to  imperfection  of  the  record  ;  (.^)  tho 
'fbean  |»eriod  is  iri3  years,  with  a  probable  error  of  +o''*c?.  nnd 
that  th)>  nu'iLti  pi-ri(xl  from  minimum  toumximum  is  4  1  nd 

from  muiimum  to  minimum  6^51  years.     Finally,  Proi  .lub 

i.eums  up  in  these  wonis : — **  lUiderlying  the  periodic  vnriaiton*  of 
?u{  activity  ihviv  is  a  uiiifurm  i-Vclc.  unchaiuMTi''  from  timr  !<■  time 
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ind  dotermining  the  ii;t:'n(?pnl  nctivity*';  and  Jidds,  for  convenient 
rrforeru'e,  the  followitic  dtttvs  deduced  from  hia  research  : — 

Mjudma.  Minima.  Maxima.  MinimA. 

1871*53  1S7803  ,  igo4'9i  1911*42 


1882-65 
189378 


iS8g-i6 
1900*29 


1916*04 
192717 


1922-55 


Da.  Sek  Las  now  published  LIh  paper  un  the  dimensions  of 
Saturn's  rings  nnd  diameter  in  A.  N.  3686-87,  and  he  is  lo  be 
oongrfttulated  on  securing  so  excellent  a  series  of  measures  with 
the  26-tneh.  Durinj^  the  short  time  he  has  been  in  charge  of  thia 
ioHtrunient  lip  has  turned  out  some  mo!«t  valuable  work. 

Ill  the  course  of  th^  paper  Dr.  See  acknowledges  the  willing 
help  ^ven  by  Mr.  Georj^e  Anderson,  who  has  been  the  right-hand 
man  of  observers  with  the  26-inch  for  27  years.  We  notice  with 
regret  that  the  sauio  UtiUQ  of  the  Ast.  ^avh.  reports  hia  death. 
Mr.  .Anderson  wax  born  in  Scotland  in  1S39,  and  served  in  thft 
Union  Army  during  the  War  of  the  Rebellion.  He  discoverod 
some  close  double  Ktiirs  and  faint  companions  to  u  Lyrae,  A  Leonis, 
aud  other  bright  stars. 


The  VVeatiieb  ix  Febhuart. — During  the  greater  part  of  the 
month  the  weather  in  February  was  cold,  the  mean  temperature 
from  February  i  to  21  having  been  33^*5,  which  is  lower  than  the 
avemge  value  by  S^'Q-  The  lowest  temperature  occurred  on  the 
i4(h,  being  20^*4,  and  the  mean  for  ttmt  day  was  as  much  as  1 1^*6 
below  the  corrtsponding  average.  The  weather  was  milder  during 
the  latter  part  of  the  month,  the  mean  for  the  seven  days  February 
22-28  being  2^*7  alwve  the  average.  It  haa  btien  a  very  cloudy 
month,  and  sunshine  has  been  very  deKeient,  the  recorded  sunshine 
fur  the  DKMith  amounting  to  27  hours  only,  which  is  less  than 
10  per  rent,  of  the  possible  duration.  So  Hmall  an  amount  has  not 
been  recorded  in  February  since  i8ft8. 

Kaiu  or  snow  to  measurable  amounts  fell  ou  11  days  in  the 
month,  producing  a  fall  of  o'^6  inch,  an  amount  which  is  less 
lh»i]  the  average  for  the  preceding  60  years  by  064  Inch. 


A  CoHRECTiox. — An  unfortunat-e  mistake  occurred  in  our  last 
unmber,  which  we  winh  to  take  all  possible  steps  to  rectify.  In  (ho 
ahstrict  of  Mr.  Evershed's  paper  on  p.  83,  line  5,  the  word  *'  not" 
woB  put  in  by  the  printer  and  the  mistake  was  passed  in  reading 
the  pri»of.  As  this  obviously  rtwerses  Mr.  Eversued'a  conclusions, 
will  readers  kindly  obliterate  the  word  "  not "  in  their  copies  ? 

Wb  see  from  an  announcement  in  the  daily  press  that  the 
famous  observatorv  on  the  Seeberg,  near  Gotha,  which  was  the 
•cone  of  the  labours  of  the  famous  astronomers  Encke,  Zach,  and 
liindeuaa,  was  burned  down  on  the  night  of  Tuesday,  Feb.  19. 

We  sometimes  express  a  polite  incredulity  as  to  the  methods 
and  n*aultrt  of  aitrologers  and  such  folk,  so  that  it  seems  only  fair 
to  »latti,  nithout  any  inteatiou  of  expressing  nn  op\u\oti^  VWc  'wi 
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Otd  Moore's  AhnajMc  for  tho  current  yoar»  among  tl^e  predictions 
for  January,  it  is  said :  **  An  astronomical  discovery  of  tbe  first 
importance  will  be  welcomed  about  tliis  period,  and  a  fortunate 
Hcientist  will  receive  liis  reward  from  the  band  of  Royalty."  Now, 
who  ia  the  scientist  ? 

It  is  stat4*d  that  Mr.  C.  T.  Verkes,  tiie  founder  of  the  Observft- 
t4)ry  at  Williams  Bay  which  l^ears  bis  name,  ia  coming  to  live  in 
London  for  a  time,  perhaps  permanently. 

ARBANGCMENTa  are  being  ni.ide  by  the  Boyal  Academv  of 
Sciences  of  Sweden  to  celebrate  the  third  centenary  of  the  death 
of  Tycho  Brahe  by  a  Special  Meeting  on  1901,  Oct.  24. 

It  is  stated  that  Mr.  W.  H.  Crwker,  of  San  Francisco,  b&s 
offered  to  d*-fray,  as  he  has  done  before,  the  expenses  of  an  etpedi  - 
tion  from  the  Lick  Observatory  to  Sumatra,  to  observe  the  coming 
eclipse  of  the  Sun. 

Tub  Isaac  Newton  Studentship  in  Physical  Astronomy  at  Cam- 
bridge has  been  awarded  to  Mr.  .S.  B.  McLaren,  of  Trinity  CoUegr. 

The  next  Meeting  of  thi'  Royal  Astronomical  Society  will  be  on 
Kriday,  March  8,  at  5  o'clock  in  the  afternoon.  Tea  will  h** 
served  in  the  Library  at  4.30.  The  next  meeting  of  the  British 
Astronomical  Association  will  be  on  March  27. 


FnoM  AN  OxF(»nt)  Notk-Bohk. 

Tns  Report  of  the  Director  of  the  Harvard  Observatcirv  ia 
always  a  ttrilcini*  doctiment.  We  always  learn  of  vast  quantities 
of  work  completed,  being  done,  or  projected  ;  but  this  year  some 
of  the  paragraphs  approach  the  sensational.  Firstiv,  the  Insti- 
tution i^  in  sore  need  of  money.  *'  It  will  be  seen  that  the  sum 
of  half  a  million  dollars  is  required  to  enable  this  Observatory  to 
maintain  its  place  among  the  greatefct  observiitories  in  the  worM," 
The  Director  aaks  for  tliis  sum  with  the  sawj-froid  of  a  man  who 
generally  gets  what  he  wants,  though  it  makes  some  of  us  in 
Kurope  oj)en  our  eyes.  Next  wt*  are  startled  to  read  that  "The 
recent  action  of  the  Corporation  in  providing  for  the  compulsory 
retirement  of  its  oflicers  on  account  uf  n^  renders  it  especially 
important  that  unfinished  work  should  be  completed  rapidly." 
Are  we  w^alK'  and  scrioufily  to  contemplate  the  possibility  of 
Harvard  Ob*:prvQtory  without  Professor  Pickering?  We  earnestly 
trust  that  th*-  realization  of  this  \ision  is  far  off.  But  the  possi- 
bilitv  of  it  has  Kd  to  a  general  stock-taking  of  tho  untinished 
work  in  hand;  and  what  does  anyone  suppose  is  the  total? 
How  many  morr*  volumes  of  Hiirvnrd  Observntions  will  it  take  to 
hold  the  work  aln*fvdy  in  hand,  much  of  it  nearly  complete?  The 
answer  takes  one's  breath  aWay.  Twentt/  rv/hf.  vohnnf-t^  or  ftbunt 
two-thirds  as  manv  ns  have  been  published  during  the  half-t'^utur/ 
of  the  existence  of  tho  Observatory  !  Comment  is  not  only  super- 
fluous, hut  well  nigh  impostibltr. 


TuK  liepurt  of  the  Siiperintendont  of  the  U.S.  Naval  Observa- 
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u»ry  furnishes  a  strong  contrast  to  that  of  Prof.  Pickering.  It 
will  be  reiuembered  that  u  Board  of  Viaitora  of  the  Naval  Obser- 
vntopy  was  appotated  recently,  and  in  their  first  report  they  recom- 
mended some  Bweeping  changes  in  organi/Ation  ;  in  which  they 
probably  have  the  approval  of  all  who  are  not  directly  interested, 
and  who  know  anything  about  the  matter.  That  the  head  of  a 
groat  national  observatory  should  be  changed  every  two  or  three 
:ear9,  and  should  be  a  naval  officer  with  a  rather  elementary 
Enowledge  of  astronomy,  is  an  anomaly  which  cannot  be  for  the 
good  of  the  place.  The  Washington  Observatory  has  done  excel- 
lent work  in  spite  of  ii,  but  tiiis  does  not  justify  the  system. 
However,  the  Sujierintendent  himself  cannot,  of  course,  be  ei- 
[K'cted  to  acquiesce  in  the  reco?nmendatioii  of  the  Board  for 
abolishing  him,  and  in  his  Report  ho  does  his  best  for  himself 
and  his  predecessors  by  replying  to  the  report  of  the  Board.  The 
diAcUA&iun  and  decision  must  be  left  to  our  friends  over  the  water: 
we  can  only  hope  that  the  fight  may  not  be  prolonged,  for  the 
obserratory  cannot  be  expected  to  do  its  best  work  while  anch 
vital  questions  of  constitution  remain  unsettled.  As  it  is,  the 
publications  have  fallen  a  good  d'-nl  into  arrear,  the  volume  for 
1891  being  stilt  in  the  printer's  liands,  *' awaiting  eome  changes 
in,  or  additions  to,  the  Appendix,  which  deals  with  the  1S74 
Transit  of  Venuf*  Obsorvalionst.*'  But  the  present  '*  Astronomical  " 
Uirectur  is  apparently  bestirring  himself  to  catch  up  these  arrears, 
and  we  may  wish  him  all  success. 


I>*  the  account  given  last  month  of  the  Proclamation  of  King 
Edward  VIF.  there  is  nn  unfortunate  inaccuracy  which  I  should 
wish  to  correct.  It  is  therein  stated  that  the  Vice-Chancellor  gave 
three  cheers  for  the  King.  I  have  since  seen  the  official  account 
of  the  proceedings  in  the  Uuivrrtiftf  OazcUf^  and  I  find  that  what 
actually  occurred  was  that  **Mr.  Vice-Chancellor  gave  the  signal 
for  acclamation."  It  only  shows  how  mistaken  one  can  be  in 
apprehending  things  which  passed  before  one's  own  eyes  and  ears. 


Those  who  go  to  Mauritius  for  the  eclipse  of  May  next 
should  consider  the  advisability  of  subscribing  to  the  ILinduo 
temples  in  order  to  increase  their  chances  of  tine  weather.  In  the 
I'UtnUrB*  and  Commercial  Gazette  for  December  18  lost  there  is  u 
front-page  advertisement  of  the  Marthiy  Veeren  temple,  which 
opfns  with  reproaches  for  post  neglect,  gives  proofs  of  present 
itention  to  buaiiiens,  and  ends  uit^   an  appeal  for  tinanciut  aid. 

le  business  announcement  loses  some  of  its  force  by  being  made 
two  days  after  the  heavy  rnin  had  actually  set  in  ;  but  the  appeal 
for  help  is  pathetic 

Religious  I'ereinoniei*  hnving  liecn  c:\rricd  nut  nt.  Mnrday  Ve^r«n  leiiiple  in 
the  above  lUiid  pUcA,  fnr  al>oiit  t'nrtT  firn  dajH  oonimenetrig  oti  llir>  lolli 
Dmiptnlwr  1X99,  it  wap  gntflled  011  the  1 5tb  January  1900,  llmt  rnin  with 
llmii(Ii<r  otorni  will  foil  on  Itie  ncit  lUy.  and  uu  out*  seeiued  to  lake  nolK*e  of 
Ut«  f»c(  Again  on  thp  26tli  July  1900,  notice  wn»  piren  t<i  (ho  ftttci  tlmt  any 
OT)"  wlin  wiu  in  nml  ofrniu.  ni»y  apply  to  the  pmidont  nf  tlio  nbi'To  Hindoo 
Innpla  who  will  pfay  Gad  for  fatour  of  rain,  and  fur  tbi«  also  nu  owe 
took  sMre. 
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TIlbL  on  account  of  being  no  rain  for  the  lul  Mveral  woeks  from  the  i6ih 
XoTeinbcr  till  FritlAy  Out  i4tli  December  1900  religious  nremonii'sond  pr^ycm 
Wfti-fi  Cfkrried  nut  in  our  said  teinplo  our  OoH  hiw  ro»oaIod  ihft  aocr»ioy  to  me  the 
underngfipd  that  tho  whole  iiland  will  be  favoured  wiib  good  rain  wttb  thunder 
bolta  aiid  darknesa  fro[n  Ibo  snid  Pndny  the  14th  till  the  ThurArlay  the  loth 
iDBtaiitand  that  onlb«  next  Friday  the  :  tat  instant  there  will  bo  a  good  sunsbiiw. 
Tlint  H«  the  above  «aid  focls  are  prenuined  to  tako  plaec  uu  the  said  dat««  and 
M  the  Oorernment  of  this  lAlnnd  does  not  Cake  oiin  for  ptk^ing  to  the  abov* 
Hindoo  temple  any  pnrt  of  the  jearly  exponaef  and  of  any  Docessary  ioiportant 
work  conneotrd  with  the  ahore  aaid  temple,  aa  G-od  ia  general  to  erery  set  of 
religions  to  which  the  whole  population  belong,  the  Gh>rerniiient  and  uUuust  nil 
the  proprietora  of  the  Sugar  kstates  are  «ame<liy  requ(wti>d  to  render  aame 
uanstaiioe  to  the  above  Mid  temple  and  we  also  pray  our  Ood  will  be  00  Uad 
«a  to  nikke  this  colony  flotirish  with  seaionable  rains  and  good  crops. 
By  order  of 

TaiL»DAVAft«.i>oou  EUTiniAUOOBX££. 

Qou. 
(Sd)    V.  KAUTKMia&xT  PILLAV. 
No.  12.  Bourbon  Stre«t,  Port  Louis. 
lytb  Deoeiuber  1900. 


Ok  recent  (wiradoxicftl  litemture  a  small  pamphlet  by  W.  H.  A. 
Wallinger  •  is  worthy  of  the  shilling  asked  for  it.  The  author 
believes  the  Karth  to  be  an  *'  iaolattnl  gaseous  balloon  Hoating  iu 
tiie  air,"  the  crust  being  very  thin  ;  and  he  is  appalled  at  the  rat« 
at  whieli  this  crust  is  being  destroyed  by  miners.  "  Our  present 
destructive  work  could  not  bo  more  distiuctly  fatuous,  more 
dangerously  evil,  and  more  perilously  ttuicidal,  if  we  had  another 
well-preserved  globe  iu  close  propinquity  to  resort  Xx>  iu  case  of  au 
accident  to  this  one."  This  is  an  odd  argument ;  there  seems  to 
be  a  "not''  left  out  somewhere.  But  there  are  plenty  of  be- 
wildoping  sentences.  "On  this  glob^,  insectivorous  and  indeed 
other  iiud  larger  animal  life,  as  birds,  could  be  placed."  **  The 
apparent  '  Din  '  of  the  Sua  al  noon,  i^  simply  the  focusaed  light 
()erfonitint^  tlie  ciivumambient  vaporous  atmosphere  with  the 
parallactic  angle  reduced  to  a  minimum.  It  would  now  seem 
expedient  to,  al  once,  plant  belts  of  the  Htquoia  ffifjnnte-a  on  the 
23^^  N.  and  S.  lines  of  latitude.  Thas  would  there  be  existing, 
for  five  or  six  thousand  year»  to  cume,  moist  natural  iandmarka 
for  determining  the  alteration  in  tlie  position  of  the  Earth." 
There  ia  plenty  more  of  this  sort,  all  for  i«. 

Q. — Tftebe  is  reason  to  believe  that  the  Earth  now  rotates  in  a 
longer  time  than  formerly.  What  effect  would  sucb  alteration 
hare  upon  the  length  of  a  second  of  lime  ? 

r*'A  silly  question,^  writes  the  (^endur,  "but  I  did  not  set  it." 
The  point  of  the  question  lies  iu  the  following  tuo  amusing 
iinswen  to  it.] 

Answer  (fi). — The  K&rth  turns  round  more  slowly  now  thou  it 
used  to  because  it  has  become  so  densely  populated. 

Answer  (//). — The  fact  iilliided  to  in  the  question  probably 
aceouiils  for  the  great  nges  of  the  |>eople  in  the  Bible,  since  the 
Earth  niuviim  ninn*  sloulv  the  vnitr*  \mvv  hiv-nn:e  lontrnr. 
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MEETIXa  OF  THE  ROYAL  ASTRONOMICAL  SOCIETr. 

Friday,  1901  March  8,  5  p.m. 

Br.  .1.  \V.  L.  Glaishbr,  M.A.,  F.R.S..  PreMmt,  in  the  Cbair. 

Sfcreiiiyies :  F.  W.  Drsos,  M.A,,  and  E.  T,  WiirrrAKBa,  M.A- 

TiiE  Minutes  of  the  January  Meeting  were  re.ad  and  confirmed. 

Atr.  ]VhlUahrr.  One  hundred  and  two  presents  have  been 
rec<;ivud  Mince  tlie  Ia*t  Ordinary  Meeting.  Among  tbetn  are 
volume  S  of  the  *  Edizio  Nationale  tiralileo  Opere/  prc'sented  by 
the  Italian  (Government ;  the  volume  ot*  the  zone  (—2"  to  +  1°}  of 
the 'Astrouomisclie  (Tesellscliaft  Catalogue*  made  at  Nieolajew ; 
the  Astronomicul  i^bservaMons  of  Xansen'a  North-Polsp  Expe- 
dition, arranged  and  reduced  under  the  suparvision  of  Prof,  Gwl- 
muyden,  and  prt'SfUted  by  him  to  us;  *  Potsdam  Astrophysi- 
kuliscbt>3  Observatorium,  Photographische  llimmeUkarte/  Band  2, 
presented  by  the  Observatory;  and  Prof.  Turner  ha*  piven  tho 
Society  a  copy  of  his  book,  *  Modern  Astponomj?.*  We  have  alsn 
received  hinlern-9]idi.'S  from  photographs  of  tho  Total  Solar 
Eclipse  of  1900  May  28  from  Count  de  la  Baume  Pluvinel, 

The  Pre^vUnt.  We  have  received  a  number  of  communications 
on  the  subject  of  the  new  star  in  Perseus,  which  wo  will  take 
first.     The  lirst  paper  is  by  Mr.  Stanley  WiUiaras. 

Mr,  Di/Kin  remX  the  [Miper,  which  stated  that  on  February'  20,  at 
10*  42*",  Mr.  WUiiauH  obtained  a  photonrraph  of  the  re»;ion  in 
Perseus  wht-re  the  Nova  was  afu^rwards  aL»en.  This  dntinctly 
bhoued  Ktars  of  the  loth  magnitude,  but  did  not  show  the  Nova, 
which  must  therefore  have  been  faintor  than  magnitude  10  at 
this  time,  only  28  hours  before  the  star  wu^  seen  by  Dr 
Andersiin. 

T/u  Presidant  then  called  upon  Mr.  Nowall. 

Mr.  N^wall.  I  Bhall  be  very  glad  to  make  uiy  communication 
Tou  xnv.  o 
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nbout  the  Nova,  but  it  refers  to  rather  a  9pec'al  part  of  tl 
spectrum,  niu!  it  st'cme*  lo  ni«  that  it  would  he  better  if  we  couU 
j*tH»  Ronie  (examples  tlealing  with  tho  whole  range  of  the  ejivctnimf'] 
and  then  pfl»8  on  to  detnifs. 

The  /'rwiVfnf  assenlt'd  to  this  course  and  called  on  Dr.  Lockyer, 

Dr.  W.  J.  S,  Loclyer.  After  the  discovc-ry  of  the  Nova  oi 
February  22  by  Dr.  Anderson,  and  the  telej^rani  rt'ceived  froi 
Dr.  Copeland  on  the  aftrmoon  of  the  same  day,  no  photographi* 
work  was  poswble  until  the  evening  of  the  25II1,  owing  to  theoloudj 
weather.  An  occasional  glanee,  however,  »bowed  that  tlio  stai 
hiul  considerably  hrightx*ned,  and  on  the  35th  it  was  about  of  the 
ist  magnitude.  It  is  inlere^tinj^  to  note  that  the  star  as  deHcrihed 
by  Dr.  Anderpon  was  nf  a  hluinh-white  tinge,  while  on  the  25tb 
it  was  of  a  decided  red  tinge.  The  position  and  photographic 
bri^'htness  of  the  Nova  as  compared  with  the  stars  id  the  same 
constellation  will  be  seen  from  the  photographs  on  the  screen. 

With  the  three  instruments  in  regular  uae  at  the  Solar  Physii 
Observatory,   South    Kensington,    namely,  the   6-inoh    prisicatw 
camera  with  one  prisra  of  45°,  the  30-inch  Common  rejector  witlij 
a  slit  spectroscope  of  two  prisms,  and  tho  9-inch  prismatic  re- 
flector with  one  prism  of  17°,  numerous  photographs  were  obtaini 
with  varying  e.xpo-sures.     The  general  ap|varanee  of  the  apeolrui 
was  a  set  of  dark   hydrogen  lines  ftssociuted  with  bright  hroinij 
components  on  the  less  refrangible  side,  am!   several  otht-r  hrijcM 
bands  with  pof^sibly  dark  compouentfl  on  th^  violet  side.     TboJ 
spectrum  rewmbled  gonorally  that  of  Nova  Auriga^ 

One  of  the  chief  features  of  the  principal   hrijjht   lines  is  thrJ] 
great  width,  aniouniing  to  about  30  tenth-metres,  and  the  \\m\ 
components,     With  comparison  spectra  of  y  Orionis  or  a  Per*<?»,j 
photogmphed  on  the  same  plate  as  the  Nova,  the  middle  of  tht 
bright  lines  was  found  to  be  not  far  from  the  normal  positions;^ 
the  dark  lines  u ore  displaced  some  15   tcnth-mutres  touiards  X\\{ 
violet,  thus  indicating  a  differential  movement  of  something  lik»] 
700  miles  per  second.      Movenients,  therefore,  more  rapid  tliai 
those  in  Nova  Auriga  were  taking  plice. 

In  the  spc<rlra  secured  with   the  6-inch  prismatic  cnroeni  tb< 
structure  of  the  bright  broad  band'*  wu.<«  well  bronglit  out.     Anl 
interesting  feature  was  tho  jireseiice  of  iiue  dark  lines  down  thai 
middle  of  tho  bright  lines  of  Itydrngen  and   calcium;  these  ar^ 
probably  ^evc^^ttls.     Hy  and  H/>  are  also  probably  reversed, 

Since  the   25' h,  further   photographs   have   benn   securvnl   oaj 
Fehnniry   28,  March   i,  3,  and   5.     It  will   be  seen  from  the>* 
slides  ^h()^v^  on  the  screen  •   that  the  sjieetnim   woh   undergoing 
mpid  changes,  tki   the  brightness  of  the  star  was  diminishing 
Visaftlly  the  hydrogen  lines  were  distinctly  bright,  C  being  ixio»f 

♦  A  aet  of  phntojfrijili*  wero  llin.wn  on  the  ncrrcn  •liowini*  the  •|)M4rtim  n| 
\\\9  Nora  and  of  a  PerMsi  for  noinpurt^on,  taken  on  tti<*  ntghun  or  Fcbruarj  tS^ 
Xfnrvh  I,  3,  nad  5.     'IbeM  >(ift-iru,  nrmiif^rd  yvrUmWy  miH  undor  tbfl  crtbtTil 
kbbwcf)  «l  ft  gUinoc  the  ebangn  thcupt-ctruiu  \%  undiirgtntig. 
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brilliftnt,  nnd  F  following  <'lo*»eIr  alter.  The  spoctrum  mi 
tVbruary  28  was  bripliter  in  the  ultra-violet  tlmii  had  previou>ly 
been  nodctnl.  The  thanires  in  the  oIIkt  bripht  bands  were  also  of 
fire&t  interest,  the8c  apparently  gradually  becoming  less  iutenstias 
the  hydro^n  lines  grew  in  brilliance. 

Au  it  was  OM^'ertflined  that  the  spectrum  was  similar  in  general 
Appearance  to  that-  of  Nova  Aurigip,  and  the  chief  lines  in  Xova 
J^urigw.  as  recorded  by  Campbell  and  otbera,  were  coincident  with 

1st  of  the  chief  lines  in  the  apoclmm  of  «  Cygni^  a  comparison 
of  the  Xova  with  the  t^pecirum  of  a  Cygni  waa  uudertiiken. 
Alluwine  for  the  fart  that  the  lines  in  the  Nova  were  all  broad 
and  diffuse,  and  thut  groups  of  iiaiTOw  lines  would  in  such  a 
apeclrum  be  represented  by  bands,  it  was  found  that  there  was  a 
^reat  likeness  betwet-n  the  two  spectra.  In  fact,  most  of  the 
HtroDg»*st  lines  of  iron,  ealmntvd  lira-a  of  iron  as  they  are  in 
II  Cycni,  had  their  equivalents  in  the  Nova  spectrum.  The  sta^e 
of  temperatiut'  thus  reached  was  not,  comparatively  speaking,  very 
high. 

As  far,  then,  ns  it  can  be  determined,  the  spectrum  of  the  Nova 
consists  of  the  lines  of  hydrogen,  calcium,  and  the  enhanced  Hues 
of  metals,  chiefly  iron,  and  it  will  he  most  interefiting  to  watch  the 
changts  as  the  iemperatu]*e  is  redriced.  The  star  13  rapidly  on  the 
wane,  »o  it  is  hoped  that  the  weather  will  not  prove  unfavourable 
to  observation. 

Mr.  McClfttH.  I  was  able  to  observe  the  spectrum  of  Nova 
Persei  visually  on  the  25tb  February.  Photographs  of  the  spectrum 
were  obtained  by  me  t*ach  night  from  the  27th  February  to  the 
3rd  March,  and  again  on  the  5th  and  6th  March.  They  were 
taken  with  an  object-glass  prism  of  20°  angle,  attached  to  a 
rtfnicting  telescope  of  12  inches  aperture. 

The  lanlern-ahde  shown  is  taken  from  the  spectrum  of  Nova 
photocraphcd  on  the  3rd  of  March.  It  shows  the  diffuse  dark 
bands,  other  than  those  of  hydrogen,  with  the  greatest  distinctness 
they  have  attained  to. 

The  sheet  of  mounted  enlargements  exhibited  was  made  from 
the  spectra  of  Nova  taken  on  the  27th  February  and  on  the  3rd 
March  respectively.  The  spectra  of  y3  Crucis  and  of  Sirius  are 
mounted  beside  them  for  comparison.  The  hydrogen  series  of 
lines  (H^j  to  He)  are  at  once  recoijniaed,  both  as  abr-orption  lines 
or  bands,  and  also  as  bright  emission  bands.  The  bright  hydrogcm 
bonds  are  very  broad  (between  30  and  40  tenth-met rei*),  and  are 
displaced  just  clear  of  the  corresponding  absorption  lines  towards 
the  red. 

The  generally  accepted  theory  is  that  the  relative  displacement 
of  iho  bright  and  dark  lines  is  due  to  the  difference  of  velocity  in 
the  line  of  sight  of  the  respective  sources  of  light ;  but  this  doc* 
not  account  for  the  great  width  of  the  bright  hydrogen  bands, 
neither  does  it  account  for  the  apparent  rei-urrence  of  the  dis- 
placement of  the  bright  bands  towards  the  red  in  the  spectra  of 
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u  Aurigffi  and  of  Nova.  The  displacement  of  tlie  bright  bands 
ought  to  take  place  as  often  in  one  direction  as  the  othi^r. 

With  regard  lo  the  oOier  lines  in  the  Bpectrum  of  Nova,  the 
eomparison  with  the  spectrum  of  j3  Cruris, -which  is  achumctenatic 
helium  star,  Hhows  tluit  the  presence  of  helium  in  Nova  is  very 
doubtful. 

The  calcium  band  (K)  is  present,  and  other  absorption  bandi) 
ami  lines  are  prer^ent,  apparently  duo  to  titanium  and  calcium. 
There  is  also  a  certain  aruount  of  correspondence  between  the 
dark  bauds  in  No\u  and  the  groups  oF  lir.fs  in  Siriu**,  which 
su£»s»estH  that  Xova  may  belong,  at  present,  to  the  elasy  of  Sirian 
stara. 

Mr,  NewaU.  On  February  25  I  voa  able  to  get  a  glimj>fte  at 
the  Nova,  but  only  through  a  thick  cloud.  Photoi^niphs  of  the 
»[)ectrum  were  obtaiued  on  other  nights,  February  26  and  28, 
and  March  3  and  5.  In  the  1''  lines  there  are  many  alternatiotm 
of  brightness.  The  displacement  of  the  lines  tends  to  show  that 
the  fitar  is  moWng  towards  us  •, 

llii  Astronomer  JtotfuL  Observations  have  lx»en  mode  at 
Greenwich  by  various  observers,  and  photographs  have  been 
taken,  mainly  with  a  view  to  ascertaining  the  position  and  mag- 
nitude of  the  N0WI,  specimens  of  which,  showing  images  of  the 
Nova  and  of  comparison  stars  side  by  side,  are  shown  on  the 
screen.  The  8tar  wn.s  lirst  seen  on  February  25.  when  the  mean  of 
the  eye-CRtiraationsby  several  observers  gave  05  its  its  magnitude. 
Similar  observations  on  February  27  gave  rS,  on  February  28 
1-75,  on  March  i  2'2,  on  March  2  2'i,  on  Mareh  3  2*2,  on 
March  5  27,  and  on  March  6  3*1.  Attempts  have  also  been  mode 
to  photograph  the  siiectrum  with  the  slit  spectroscope  on  the 
^^o-inch  reflector,  but  only  faint  spectra  have  been  obtained. 

Vr.  JtttmfHiut,  On  the  receipt  of  the  telegram  announcing  il'i 
discovery  preparations  \vei*o  made  at  the  ItadclitVe  l3bservatory 
for  observing  Dr.  Anderson's  new  star  in  Perseus,  but  owing  to 
the  cloudy  weather  that  prevailed  it  was  not  seen  by  us  until 
the  evening  of  the  25th  February.  At  this  time  its  magnitude 
ap]>eured  to  he  0*9. 

The  Oxford  observations  include  transit-circle  observatimis  of 
the  position  of  the  star,  measure*  of  its  brightness  made  with  a 
wedge  pholometer,  a  spectroscopic  examination,  and  eye-efitinint<« 
of  its  brighlness  as  compared  with  several  of  the  bright  stars.  The 
pivsent  notice  is  chietly  concerned  with  the  eye-estimates  of 
magnitude.  In  ihetio  comparisons  the  niagiiituchts  of  the  Harvard 
Photometry  have  been  adopU\l,  and  the  observers  have  erilinialrd 
the  difTeri'iice  bt-tween  llie  Nova  and  raeli  comparison  stai*  in 
tenths  of  a  nifignitude.  In  these  estimates,  of  course*  discrepanuitiS 
oecnr,  but  they  are  much  h*ss  than  might  havo  been  expected^  on 

*  |Mr.  NowTitl  (»tplninp<l  •ow  HrUiils  of  the  •rpDotrum.  We  rogrtt  UaUl 
owitig  tu  hiH  drpHrtiirt'  lor  Hutnutra  htaui  nfti-r  Uie  Mcolitig  w»  ftrv  uoablo  tO- 
(fiVH  ti  iiiurv  0)iii|ilt-le  Bi'CMitlil  ')f  lito  PTHiiark*    -  Kn*  ] 
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tbe  general  agreement  of  the  individual  results  ia  remarkably 
i;oa(i,  U4  may  be  jiidgPtJ  from  a  particular  iriMtance  welycted  at 
luudutn.  Thus,  on  the  night  of  Kt-bruary  25,  the  Sfparate  deter- 
nunalions  of  umgnitude  made  by  Mr.  lUibiiison  aud  Mr.  Wiokbain 
were  ro.  o'S,  0*9,  0*8,  07,  ro,  0*9,  0*7,  0*6,  0*9,  im,  and  I'o. 
[A  slide  was  here  thrown  ou  the  6cn?en,  piviiig  the  result*  of  the 
observatiimn.J  We  have  here  tb»  itteults  fur  u.ic'h  evouing  as 
diMluced  from  a  large  iiuuiKt  of  observations  by  four  observers — 
Mr.  Wickhum*  Mr.  Jiobinson,  Mr.  McClellan,  and  myself, — from 
which  it  may  be  seen  bort'  the  liejht  fell  ft*ay  from  the  time  wo 
first  wiw  it.  The  magnitudes  ou  the  several  diitea  were  as 
follows: — 


Feb.  25 

26.... 
27.... 


090 
117 
»  5< 


Feb.  28 

Mar.   I, 

z 


^•58 
1-97 

2*oS 


Mar.  3 
5 
7 


2*20 
242 
^'95 


■ 
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On  the  same  diagram  are  indicated  the  relative  Intensities  of 
tlie  light,  from  which  it  will  be  seen  that  between  February  25 
and  Mardi  6  the  star  lost  about  85  per  rent,  of  its  li^ht.     1  have 

add  that  Miice  the  preparation  of  thin  table  and  diagram  the 
jrt&r  seems  to  have  actually  brightened  a  little,  la^^t  night  ^Murch  7) 
Mr.  Wickbam  and  Mr.  Hobiuson  independently  estimating  it  at 
2  75  and  2"78  respectively. 

On  the  nights  of  February  26  and  March  5  the  Htar  was  ejcamine<l 
M'ith  a  ^^ingle-prism  spectroscope  attached  to  the  Ban-lay  lo-inch 
Hiiuatorial.  I  bring  these  spectroscopic  obscrvntiona  forward 
with  considerable  dtliidence  in  view  of  the  beautiful  photographic 
ppectra  whicli  we  have  seen  here  this  afternoon,  but  1  hope  Ihat^ 
as  eve-observations,  they  may  have  a  certain  value  of  their  own. 
On  Fehmnry  26  we  found  a  bright  continuous  r<pectrum  ou  which 
were  superposed  several  bright  lines.  The  most  con»jpicuous  of 
theite  was  near  the  extreme  rt>(I  end  of  the  npectrum  and  uititaKen 
to  be  C.  Then*  was  aUo  a  faint  line  in  the  orange  (D  ?),  aud  two 
in  the  green.  The  more  refrangible  of  the  latter  was  taken  to 
Iw  F  or  possibly  lly.  There  was  strong  absorption  in  the  orange 
and  green. 

On  March  5  the  general  appearance  of  the  Hpectrum  was  very 
similar.  The  ahs<irption  above  C  ('.')  and  F  (?)  was  very  strongly 
marked.  The  C  line  was  relativelv  much  more  brilliaat  than  on 
February  26,  which  may  account  ^or  the  increased  redness  in  the 
light  of  the  star. 

Mr.  lUlhimif  exhibited  photographs  of  the  field  around  the  Nova 
fihuwing  tttarN  of  faint  magnitude  which  could  be  used  for  com- 
|iarison  if  the  Nova  liecomes  of  the  cjlh  or  loLh  nuignitude. 

Tht  .Utronauur  RvtfaL  Mr.  Bellamy's  remarks  remind  me  that 
I  uitiitted  to  show  a  photograph  which  may  he  of  interest.  It  is  a 
phulograiih  of  the  Neva  and  the  Held  tsurroundiug  it,  which  can  be 
menHurcd  lodeterontie  its  noHition. 

Cai*unn  XuhU,    I  should  like  to  say  that  I  was  struclc  with  tbe 
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ouriouB  disproportion  botwwn  the  \\^\\\  of  ihe  ?pt?flrum  and  lh», 
relative   magnitude   of   tlie  star.       1   ndjuRled   a  «pertroscoi»e  on 
Capella  on  the  night  of  Mitn-b   3,  but  upon  turniiig  it   upou  tli«* 
Nova  I  wan  surprii»ed  to  tind  the  ffpcctrum  no  bright,  as  the  s\nr\ 
vafl  80  much  fainter  to  the  eye  than  Capelln.     Of  course,  tlM»! 
Bpectrum  was  more  variegattMl  and  would  thert^fore  bt?  jnore  ci>n- 
spicuouH,  but  it  wafl  nctuallv,  and  not  relatirt^lr,  brighter  than 
that  of"  Capella.    1  eetimatwl  the  ma^itude  of  the  Nova  a.^  exactlfl 
equal  to  that  of  Al^ol,  and  I  wns  pleiL^ed  to  tee  the  Astronoinerj 
Itoyal  write  2*2  agninst  that  date  on  the  blackboard. 

Mi\  Sfahroke,  It  seeniM  to  me  that  the  peculiarities  in  thsj 
spectrum  may  be  exi)lained  without  assuming  *uch  great  vclocities.J 
May  not  the  dark  bands  be  partly  hidden  by  the  bright  ones? 

The  }*refuUnt.     I  am   sure  the  Society  will  return  iheir  luontl 
cordial  thanks  to  the  authors  of  the  pafiers  wo  have  lK*ard  thu 
evening.     They  have  ulrfady  done  so  by   their  applause.     It  ii 
satiflfactory  to  find  that  tho  National  Observatory,  the  Obser^atoryJ 
nt  Cauibridi;e,  and  the  Oxford  Obsen'atories  have  already  sent  ii 
their  observations. 

3fr.  BvffQn  Cook'son  then  gave  a  description  of  a  floating  pbnto-i] 
graphic   Kenith  telescope,  and  some  resulta  obtained  with  it  at 
Cambridge. 

Sir  Robrrt  BalL  We  at  the  Cambridge  Observatory  are  rery  ^ 
proud  of  this  piei'e  of  work  which  Mr.  Cookt<on  has  describf'tKH 
Mr.  Cookflon  undertook  the  designing  and  carrying-out  of  this  ■ 
instrument  as  a  piece  of  work  necessary  for  obtaining  his  degree. 
He  has  obtained  the  high  approval  of  thot^e  who  lutve  had  tb^j 
privilege  of  seeing  this  paper.  The  int^trument  ha.s  airpady  given] 
I'ftrnest  of  what  it  is  capable  of,  and  we  now  give  Mr.  Cook!K»n  our] 
beKt  wishoa  on  his  starting  for  the  Cape,  whore  he  is  to  have  tli 
inestiioable  advantage  of  working  for  two  veara  under  Sir  Davii 
Gill. 

The  President.     You  have  already  cordially  thanked  Air.  Cooksoi 
for  the  communication  he  has  made  to  us  this  evening.     I  under* 
stand  that  he  ^ails   for  the  Cape  to-morrovv«  and  I  am  sure  w^l 
shall  all  u*ish  him  a  good  voyage  and  success  in  the  uork  he  is< 
about  to  undertake. 

Mr.  WraUy  then  showed  on  the  screen  some  photographs  of  thi 
eclipse  of  1900  May.  One  photograplt  of  tlie  corona,  taken  b] 
Count  de  la  Baume  Pluviue!  with  a  Cookt-  5j-inch  lens  with  2< 
seconds  ex])osure  on  a  mpid  phite,  was  particubirly  intert-stiiig. 


The  following  pa]>ers  were  announced  and  partly  read : — 

W,  E.  CWrr.  "Partial  Solar  Eclipse,  1900  November  a: 
observed  in  Western  -\uRtralia." 

U.  r.  A,  /nHM.  'M)bm'nralion  of  Position -angle  of  Poll 
Double  St«r*." 
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}{.  H,  Tuntrr.     "The  Oxford  Photographic  Detrrminationa  of 

'lUr  Parallai ;  lleply  to  the  Critioisiue  of  Sir  D.  Gil)." 

J,  TMuiL  **  Occultation  of  Jupiter  aud  bis  Satellites,  1900 
St?ptember  29." 

EQijal  Of*servatoriff  Cape  of  Good  Hope,  "  Cape  Double-Star 
KeAults,  1900." 

Jioijnl  Alfred  Obstrvalori/,  Mauritius,  "  Observationa  of  Leonids, 
1900  Novenibtir  15,  16." 

Brtjiin  Cook-son.  **  Description  of  a  Floating  Photographic 
Zeuith  Telescope,  and  some  Kesulta  obUiiied  witb  it." 

//.  C.  riummer.  **Note  on  31i'.  Cookaon's  Paper  *  Ou  the 
Accuracy  of  Eye-observations  of  Meteors,  &c.' " 

A.  \\\JioOnt^.     '*The  Variable  Star  Ji  Oentauri." 

A.  Stanly  Wiiliams.     '*  On  the  New  Star  in  Perseus." 

y.  L,  E.  Dreiftr.  "Further  Corrections  to  the  Armagh  Cata- 
logue, with  special  reference  to  the  *  Anonymous'  Stars." 

Uev.  W.  iiidffrtave4,  "Note  on  the  Spectrum  of  Nova  Perse i 
observed  at  Stoiiyhurst  College  Observatory." 

h\  A,  BeUitiny.  "  Positioua  of  Nova  Persei  and  159  Stars 
within  25'  Distance  from  it,  from  a  Photographic  Plate  taken  at 
the  University  Observatory,  Oxford." 

F,  McCUan,     "Nova  Persei." 

Btuiciiffc  Ohnervatoiy^  Oxford,  '*  Obserrations  of  the  New  Star 
in  Perseua." 


The  following  gentlemen  were  elected  Follows  of  the  Society : — 

11.  W.  Chapman^  M.A.,  B.C.E.,  Tjocturer  in  Engineering  and 
Physical  Science,  University,  Adelaide,  South  Au»truhii. 

Chan.  J.  hnac,  Head  of  the  Uppt?r  Nautical  School,  Greenwich, 
8.E. 


The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society  : — 

J,S.  Chal-rnvarti^'M.A.t  Assistant  Accountant-General,  Bangoon, 
Burma  (proposed  by  P.  Doyle). 

C.  />'.  Alence,  Teacher  of  Navigation  and  Nautical  Astronomy, 
49  Wfttling  Street,  E.C.  (proposed  by  V.  L.  D.  Broughion). 

Kfv.  Jofin  StutUr,  O.S.B.,  Acton  Burnell,  near  Shrewsbury 
(proposed  by  A.  C.  D.  Crommelin). 

E.  G.  Walnwriffhi,  B.A.,  Lecturer  in  Mathematics  and  Physical 
Science,  St.  John's  College,  Battersea,  S.W.  (pro[)05etl  by  A.  E. 
ft[oore). 
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THE  BRITISH  ASTRONOMICAL  A8SOCLATI0N. 

Tub  fourth  Meeting  of  the  current  Session  of  the  British  Astro- 
nooiical  Association  wm  held  at  Sion  College  on  Wednesday,  the 
37th  February,  Mr,  (J,  M,  Heuhrol'f^  President,  in  the  Chair. 

Tboi  names  of  nine  Candidates  for  Mcinborship  \ver»^  read  and 
])ri9sed  for  suspension,  and  the  election  by  the  Council  of  one  new 
Member  was  confirmed. 

Tht  President  announced  that  the  Council  had  that  afternoon 
given  it-s  assent  to  tlie  formation  of  a  Midland  Branch,  to  include 
the  counties  of  Warwick,  Stafford,  and  Worcester, 

Colonel  E.  E.  Marhvick\  Director  of  the  Variable  Star  Section, 
read  a  paper  on  the  Nova  Persei  of  1901.  He  «iid  that  on 
Friday  evening,  the  22nd  Februar)',  h^  rei-eived  a  telegram  from 
Mr.  Gregg,  of  St.  Leonard's,  a  member  of  the  Variable  Star  Section, 
reporting  a  strange  star  to  the  left  of  Algol.  Stepping  to  the 
front  door,  which  faced  west,  he  at  once  noticed  a  brilliant  star, 
above  and  to  the  left  of  Algol,  which  must  be  new.  To  the  naked 
eye  it  wiw  white,  and  at  9.12  its  magnitude  was  estimated,  bv 
comparison  with  a  Persei  nud  CajielJfl,  to  be  0*72.  At  11  o'clock 
he  studied  it  carefully,  and  e^itimated  its  magnitude  at  0*90.  He 
subsequently  made  out  its  position  to  be  for  1900  (approxi- 
mately) RA.  3''  ajj"",  Dec.  +43°  37'.  The  following  evening, 
February  23,  it  had  undoubtedly  increafled  in  brilliance.  Three 
comparisons  with  Capella,  a  Persei,  and  Procyon  jjave  0*37,  0*25, 
and  o'34.  Further  oliservalions  on  the  25th  and  36th  [>ointed  lo 
the  eonctusion  that  it  had  attained  i\s  masLimum  brightne:»s  on 
Kebrtian-  23. 

.Vr.  Ortyg  contributed  a  short  paper  in  which  he  said  that  be 
first  obwrvtd  the  star  on  the  evening  of  February  22,  about  15 
hours  after  Dr.  Anderson  first  saw  it  iu  JUdiuburgh.  When  firwi 
seen  it  was  slightly  beluw  the  first  magnitude,  being  brighter  than 
Aldeliaran.  and  hut  very  tittle  below  Bigel  in  magnitude.  K 
»houe  with  a  sti^dy  bluish-xthite  light.  On  Sunday,  the  74th, 
it  had  iucrvotied  in  brijchtues^,  being  then  brighter  than  Bigel. 
t)n  the  35th  it  waa  atill  a  brilliaDt  object,  above  the  Urst 
magnitude. 

Sit,  II'  r.  tyiiM  said  that,  ouing  to  the  bad  weather,  pcofaabJf 
fru'  people  in  London  had  aeen  the  star.  He  «a»  fortomte 
rnough  to  9««o  it  o<i  Monday  evening  at  10  o'dock,  II«  mw^ 
boKi  '  '  appointed  with  the  appearance  of  the  star,  whidk  be 
bad  tu  tv  brighter.    To  bia  eye  it  «aa  oot  odIjt  mo- 

idderauy  :ainter  than  Ckpelia^  but  \om  br^t  tban  Castor  Uftd 
IVOlox. 

Mr,  SL  F,  SmJtil  said  the  Mar  was  obmred  wilb  tbe  tmuil- 
cii«l»  on  FbbnatT  ^5.  wUoa  it  pamed  tba  ncri&n  aboot  5 
i/dodE,  At  about  6.13  it  was  i^oite  riable  to  tbe  nak^  rvr.  mad 
appcuwd  diftiMlly  fainter  than  CWpeUa.    Il  K«ned  to  bi« 
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have  faded  a  little  lu  bri<;htnes9  towards  miduight,  but  that  might 
U*  due  to  differunce  in  altitude. 

Mr,  Crommeltn  said  that  at  Greenwifh  they  lirafc  heard  of  this 
star  between  i  and  2  o'clock  on  Friday  afternoon,  when  the 
As-trouomer  Koyal  received  a  telcpram  from  J3r.  Copeland  stating 
lliftt.  Dr.  Anderson,  who.  it  wonld  bw  remembered,  discovered  a 
new  star  in  Auriga  some  nine  yestra  ago,  liud  detected  this  object 
about  2  A.M.  that  morning,  Tho  star  woohl  have  been  very  low 
down  then  in  the  N.W,,  which  made  the  discovery  the  mope 
remarkable.  He  believed  that  Dr.  Anderaon  knew  the  sky  so 
well  that  he  could  det^^ct  a  new  5th-magnit»de  Atar  in  almoH  any 
part  of  the  he.'iveus.  There  weVe  very  tew  of  whom  that  could  be 
lid.  Knowing  the  sky  so  well  he  certainly  deserved  hia  good 
fortune  in  being,  so  far  as  they  knew,  the  first  to  make  this  most 
intert?»ttng  discovery.  The  weather  prevented  any  observations 
in  England  until  Monday  the  25th,  The  position  given  by 
Dr.  Copeland  was  found  to  be  very  nearly  correct.  It  was  ob- 
served on  the  meridian  that  night,  K.A.  being  3"  24"  28''2i,  and 
N-  Dec,  43**  ^T^'  54*'S,  referred  to  the  equinox  of  igoro.     The 

linn  Durchmusteruug'  gave  no  star  in  that  plane.     The  nearest 

ir  was  the  gth-mag.  star  +43"  No.  739,  and  this  was  probably 
the  one  Col,  Markwick  referred  to.  It  was  estimated  at  Green- 
wich that  the  magnitude  was  fainter  than  Capell:),  but  brighter 
than  most  of  the  other  stars  about — certainly  brighter  than  any 
of  the  Perseus  stars.  Koughly  it  was  about  a  standard  iirst- 
magnitnde  star  on  Monday  night. 

Mr.  WhifmM  said  tliat  tho  Rev,  8.  J.  Johnson  saw  the  star  on 
Friday  night  almost  contemporaneously  with  Col.  Markwick. 

In  reply  to  a  question  by  tho  ProHidont,  as  to  whether  any 
Members  had  observed  that  region  of  the  sky  recently.  Col,  Mark- 

ick  said  there  wm  ccrt^iinly  no  star  of  the  first  or  second  mag- 

;ude  there  on  Februarj'  15. 

Mr.  Maunder  said  that  Prof.  Pickering  had  photographed  the 
region  of  the  Nova  on  February  19  at  the  Harvard  College 
Observatory,  but  the  photograj>h  showed  no  trace  of  its  pre^nce. 
The  star  must  therefore  have  been  fainter  than  the  nth  magni- 
tude on  that  dar«. 

Mr,  Jfohnes  asked  if  the  spectroscope  had  been  applied  to  the 
star  at  Greenwich. 

Mr,  Orommriin  said  he  believed  that  the  instrument  was  not  in 
adjustment  on  Monday  night. 

Dr.  Doitminfj  aaid  that  in  a  very  interesting  communication  to 
the  Titrus  Sir  Norman  Lockyer  stated  that  he  observed  the  star  with 
a  spectroscope  at  South  Kensington,  and  found  the  spectrum  to  be 
very  similar  to  that  of  Nova  Aurigje.  It  showed  a  continuous 
»p«vtrum  of  the  solar  type,  with  dark  lines,  and  superimposed 
upon  that  a  gaseous  spectrum,  with  bright  lines  of  hydrogen  and 
other  giwes,  so  that  ISir  Norman  Lockyer  seemed  to  think  that 
this  object  was  in  a  similar  state  to  that  in  which  Nova  Auriga) 
was  when  it  iras  at  its  brightest, 
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Mt'.  ilolmf.4  read  a  paper  on  *'  ConimnniQatious  with  Mars.'* 
Ue  aaiii  whut  the  future  hiid  iu  store  we  cuuld  not  know,  but  ho 
thought  it  safe  to  asAert  (hat  not  only  did  we  know  norhing  iibout 
life  iipou  Mars,  but  that  no  humnn  bving  had  any  idea,  which 
would  hvi\T  exftminaiion,  of  any  menus  of  knowing  anyihing  about 
Buch  lifo  at  the  present  time.  There  wa-s  an  inherent  impro- 
bnbility  on  tho  evoiutiouary  theory  that  two  planeis  ehoulJ,  at  the 
R»me  epoch,  be  in  the  same  staf^e  of  developmeuJ,  and  espet^ially 
that  the  smaller  and  more  dUtaut  should  be  at  the  same  point  in 
it«  progress  as  the  larger,  and  nearer  the  8un.  But  waiving  this. 
Mars  might  be  swarming  with  life,  and  yet  none  of  it  of  an 
intellectual  character.  Itiveu  if  JVIhra  were  the  abode  of  forms  of 
life  equal  to  the  hunirm  rtice  in  intellect,  we  luid  to  remember  that 
the  human  race  had  certainly  existed  many  thousauds  of  years, 
and  that  it  waa  only  in  the  last  few  hundred  that  even  the  most 
advanced  had  attained  anv  knowledge  of  physii*al  jistronomy.  The 
matter  of  nignuUing  had  u.i<ually  bi.>eu  trented  as  if  the  i^ignaU 
would  be  maile  when  Mars  was  in  opposition  ;  but  in  this  position 
the  Earth  was  invisible  from  Mars,  and  olao  for  a  considerable 
time  before  mid  after.  By  the  time  the  Earth  was  sufficiently 
visible  from  Mars,  about  tifty  million  miles  ran.st  separate  the  two, 
Mr.  Holmes  then,  in  a  somewhat  humorous  manner,  illustratetl 
tho  impossibility  of  contriving  any  iutelligible  system  of  signals, 
even  assuming  that  intelligent  beings  existed  to  make  and  receive 
tbem. 

Mv.  Whitmell  reiwl  a  paper  on  the  occultntion  of  Saturn  on 
September  3,  T900.  lie  referred  to  valuable  communications 
from  Mr,  Newbegin,  Dr.  Smart,  and  Mr.  Adams,  recently  pub- 
lished in  the  Journal^  and  expressed  his  gre^it  indehiedne**  to 
Mr.  Crommelin  for  data  connected  with  Greenwich  and  Toulon. 
He  said  tho  problem  of  the  occultation  of  an  ellipse  by  a  circle 
was  a  very  int*?resttng  one,  and  this  particular  problem  was  com- 
plicated by  the  luiuir  pnralUx,  and  by  the  fact  that  the  major 
axis  of  iSaturn's  ring  was  [ilaevd  unsynunetrtcally  in  relation  to  the 
tangents  at  the  Moon's  limb,  at  the  points  of  disappearance  and 
Te«p{)earauce.  Kemarkable  differences  between  the  duration  of 
immerf-ion  and  that  of  emersion  were  shown  to  occur,  and  the 
actual  duration  of  an  immersion  or  an  emersion  was  largely 
increased  to  ubservem  in  latitudes  near  the  southern  limit. 

3/r.  Crvinmtlxn  said  he  thought  all  present  would  feel  much 
indebted  tu  Mr.  WliitmcU  fur  dealing  iu  such  an  interesting  way 
with  a  subject  which  was  so  difKcult  and  so  technic^vl.  Tho 
occultation  of  an  oblique  ellipse  by  the  Moou  was  the  mo«t 
pu;czling  case  in  oocultationn.  and  the  subject  occupied  a  great 
many  pages  in  Chauvoni't  s  •  Astronomy .'  It  was  a  very  eoro- 
plicnted  problem,  omi  Mr.  Whitmetrs  graphic  method  of  dealiDK 
with  it  waA  not  only  the  idiort<«t,  but  alio  the  easiest  ODO  to 
nnd^-rstond. 

Mi\  Newbtgin  said   it  was  very  gratifying   to  find  that  fcbe 
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oiworvation  lie  niacK*  at  Norwich  was  so  well  confirmed  by  the 
ffiU'iiIatioiJK  which  ^[r.  Wliitmell  had  mode. 

Mr.  lUmUU  remarked  that  \t  was  practically  impossible  to  get 
nn  accurate  obtiervntion  of  Ihe  rfappeiirance  of  Huturn.  A  large 
part  of  tho  ring  had  emerged  before  the  observer  realized  it,  and 
the  belt  ilttelf  was  ao  shadowy  and  vague  that  he  did  not  think  the 
observation  was  very  trustworthy.  The  rliflappoamnce  was  very 
^'ood,  bat  he  did  not  think  anything  could  be  built  up  on  the 
obstrrvat  ion  of  the  reappwamnce. 

Mr,  Gn6(larre  degcribed  and  ahowed,  with  the  aid  of  the  lantern, 
tome  vi»*w9  of  a  simple  and  infxpensive  observatory  wliieh  he  had 
erecteii,  the  materials  for  which  could  bo  obtained  at  a  coat  of 
L^oin  £^  to  £4. 


fiOYAL  METEOROLOGICAL  SOCIETY. 

TuK  Monthly  Meeting  of  this  Society  was  held  on  Wednesdaj 
eTeoiii^.  March  30,  at  the  Intttitutiou  of  Civil  Kngiueers,  Wusf- 
uiinster,  Mf.  IV'.  //.  Dines^  President,  in  the  Chair. 

I)i\  liufjh  Hohert  Mill  delivered  a  most  interesting  Uotern 
sture  on  '*  Climate  and  the  Effects  of  Climate."  Climatology  ia 
much  a  branch  of  geography  as  of  meteorology,  in  tact  more, 
for  it  not  only  deals  with  the  distribuliou  of  atmospheric  cou- 
ditinna  over  the  Earth's  aurface,  which  is  a  geographical  question 
in  itflclf,  but  all  the  varieties  of  climate  that  give  individuality  to 
different  countries  are  produced  by  the  disturbing  or  coutroUing 
influence  of  land-form.s.  It  was  while  studying  the  influence  of 
land-forms  on  every  kind  of  geographical  distribution  that 
Dr.  Mill  was  struck  by  the  far-reaching  interest  of  the  effects  of 
climate;  and  so  in  this  lecture  he  dealt  with  the  visible  effects  of 
climntef  such  as  attract  attention  and  arouse  enquiry  aa  to  their 
ciinses.  iVi'ter  making  a  few  remarks  un  the  principles  of 
M'ientiKc  pliotoci*flphy,  and  also  calling  attention  to  spurious 
pfiotographa,  the  lecturer  proceeded  to  distinguish  between 
\\»?ailnT  and  climate.  Weather  is  the  condition  of  the  atmo- 
sphere at  any  moment  with  regard  to  wind,  warmth,  clou'l, 
eWtricity,  and  precipitation,  whilst  climate  may  fairly  be  called 
the  avfrflge  weather  of  a  place.  Dr.  Mill  then  exhibited  on  the 
dcrefMi  n  large  number  of  photographs  which  he  had  himself  taken 
on  various  holidays  in  many  countries,  in  order  to  illustrate  the 
peculiarities  of  climates  in  which  heat,  cold,  wind,  and  niin  re- 
spectively predominate,  showing  how  the  varying  conditions  of 
climate  created  by  the  greater  land-forms  am  respnnded  to  hy  the 
variovis  adjustments  of  minor  land-forms  and  of  p1ant*<.  and  how 
they  are  taken  advantage  of  by  man. 
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SoMK  of  our  popular  astronomical  ^orks  of  thirty  or  forty  years 
back  tnentiou,  among  their  lists  of  Mercury-transits  across  the 
8un,  one  on  November  4,  1901  ;  and  the  conjunction  of  the 
planet  and  Sun  that  afternoon  will  have  a  narrow  escape  of  a 
performauce  of  such  transit.  A  similar  case  occurred  in  1638, 
when  Horrox  looked  for  one,  but  Mercury  just  escaped  being 
projected  on  the  Sun.  The  interval  between  a.d.  1638  and  190X 
gives  263  years,  which  will  be  found,  on  experiment,  to  be  a 
[>eriod  of  the  recurrence  of  these  transits.  Newcomb,  in  his 
*  Astronomical  Papers  of  the  American  Nautical  Almanac/  vol.  L 
|>art  vi.,  speaking  of  the  conjunction  of  Mercury  and  the  Sun  on 
(he  morning  of  May  11,  1937*  says: — "Mercury  will  pass  so 
close  to  the  Sun  at  inferior  conjunction  that  it  may  almost  be 
Hcen  projected  on  the  chromosphere.  The  nearest  approach  to  the 
Sun's  limb  cannot  be  given  without  a  more  careful  computation 
from  the  tables,  it  is,  however,  certain  that  it  will  be  only  a  little 
more  than  a  minute  of  arc.'*  We  cannot  expect  quite  so  close  a 
conjunction  as  this  next  November. 

Another  conjunction  next  November  is  of  mora  popular  interest. 
On  the  a 7th,  at  iS\  we  are  informed  under  the  head  of  *'  Phe- 
nomena,** in  the  Aaw/w/  AlmatttK^  U  6  ^ ,  11  o"  if  S^  the  planet 
Venus  being  not  many  degrees  distant  also.  Although  the  planets 
are  at  a  low  altitade,  and  set  only  1^  hours  after  the  Sun,  the 
conjunction  will  bt^  a  ntatter  of  some  interest^  as  it  can  only  be 
»een  three  or  four  times  in  a  lifetime^  The  late  Mr.  Marth 
calculated  the  conjunctions  of  V  u^d  I;  for  about  2000  years 
back  and  for  about  1000  years  to  come,  to  see  if  there  ««s  an 
instance  in  which  Jupiter  might  appear  superposed  on  Satuzn,  as 
w^as  the  case  with  Venus  ixtd  Mercury  in  1737,  bat  withoat 
siKcesa.  In  *  Scientift  Edipsium,'  by  Melc^ior  a  Briga,  we  are 
informed,  "An.  1563  die  24  August,  hor.  14  Junctanns  ridit 
^at^imum  austra1ioi«m  in  gr.  aS  Oancri  quasi  cooperiri  i  Jove* 
This  obsen-ation  being  made  before  the  invention  of  ti>e  telescope, 
it  is  not  likely  that  the  object*  were  mu<^  closer  together  Usan  will 
be  the  case  tiext  No\'embc^.  Tt  is  a  matter  of  regret  t^iat  we  caazMt 
obtain  a  conjunction  of  the^te  planets  similar  to  that  of  Jopitcr 
WmI  Venuit  on  the  morning  of  July  smU,  1S59.  when  to  the  naked 
•ye  t^^  came  out  of  the  dotKhi  as  a  **  double  i*ar  of  vniiMial 
coHftjfVwiition.'*  (^^  atticV  on  the  «ud  conjpnctaon  by  Hon. 
Mrs.  Wawi,  in  >?«vrrt»ffw  -Swu/v for  Febniarr  \S6o.  The  drawing 
appended^  a*  taken  with  a  ^^^-inch  IVllond,  shows  A'enns  one 
diMftet^  dinrant  from  .Inpiter  :  hnl,  being  \-ery  far  off  at  the  tiiDe, 
it  was  «mall  and  almcT»i  «>>  oi^-<nlar  as  the  latter.) 

Charles  Ijeadttettd*.  in  hkn  treatw  of  K*^hp!Ws  ]»qblished  in  the 
early  part  of  the  t8ih  ci'ntur>\  J?iw*  »ome  descrqitaoD  of  tht 
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conjimctiDDf*  of  11  and  (j  between  the  years  1702  ond  1821.  The 
results  oi  computations  t'roiii  his  imperfect  tables  may  aa  well  hv 
gi^-en.  Ho  states: — '*  The  lirst  time  of  their  meeting  in  Aries 
(since  the  year  968)  is  on  Monday.  May  11,  1702,  15''  8""  longi- 
tude of  Iheun  Aries  6"^  4',  Ij  lat.  2^  14',  11  la*.  1  13'.  Venus. 
Mercury,  and  ^[oon  were  very  near  them.  The  next  conjunction 
was  on  December  27,  T722,  at  S**  4"'  in  23''  41'  10 '  ol'  Sagittarius. 
Saturn  1'^  S'  6"  N.  lat.  Jupiter's  lat.  21' 44*.  Saturn  elevated 
46'  22"  above  Jupiter,  and  at  the  same  time  Mars  is  in  Snjfittarius 
22'  39*  56"  witli  23'  8.  hit.  If  the  28tli  day  of  December,  1722. 
he  ft  clear  morning,  I  desire  all  ingenious  persons  to  c^i^t  their 
eyes  nu  tlie  S.E.  hori/.ou  at  6.21.  They  will  then  see  Saturn 
risinpt  and  about  n  minute  after,  you  will  we  Jupiter  rise,  and 
about  6  minutes  after  Jupiter  you  will  see  Mars  rising:  the  like 
appearance  has  not  happened  in  the  memory  of  man."  Mr.  Lead- 
better  j;ivo«  ft  diagram  of  the  positions  of  these  planets,  and  then 
favours  his  readers  with  a  little  astrology  on  the  subject. 

Keferring  to  the  thini  time  of  their  meeting  in  the  i8(h 
century,  we  are  informed  that  it  is  on  ^tonday,  August  23,  1742, 
10*  so"  in  27*^  55'  of  Leo.  Saturn  has  1"  17'  lat.  N.  Jupiter 
52'  X.  Int.  "Hero  Saturn  will  be  elevated  above  Jupiter  (at  the 
lime  of  this  conjunction)  25  min.  They  are  then  morning  stars, 
and  under  the  Sun's  beams." 

ContinuingliPadhetter'spredictionsofthBconjunctions  of  Jupiter 
ftnd  Saturn,  with  the  results  from  bis  somewhat  imperfect  tablej*, 
we  come  to  that  of  March  8,  1762  (O.S.).  At  5.50  in  the  morning 
Ihcy  were  to  meet  in  12""  19'  of  Aries.  **  Here  Jupiter  is  elevated 
107'  above  Saturn.  They  are  evening  stars,  13°  40'  distant  from 
the  Sini,  so  cannot  be  seen,'' 

Thursday,  the  27th  day  of  October,  r782,  i»  given  as  the  date  of 
the  neit  conjunction.  At  "  i^  min.  past  5  o'clock  in  the  morning 
they  meet  in  28''  22*  Sagittvriim.  Here  S.'iturn  will  be  elevated 
4(1  min.  above  Jupiter;  they  are  now  evening  stars,  43°  27' 
distant  from  the  Sun,  so  that  in  the  evening  after  sunset  they  may 
be  ftoen  in  the  eouth-west,  plensant  to  behold.*' 

The  next  conjunction  of  Saturn  and  Jupiter  is  in  the  year  1802. 
•*  It  happeneth  on  Wednesday,  July  9,  at  18  min.  pivst  i  t  o'clock 
at  uigbt,  in  5  deg.  48  rain,  of  Virgo.  At  the  time  of  this  con- 
juijction  Saturn  will  bo  elevated  37  min.  above  Jupiter ;  they  ar*? 
now  evening  stars,  distant  from  the  Sun  37  deg.  29  min.,  and 
consequently  may  be  seen  westward  after  sunt»et." 

The  ueit  conjunction  of  these  two  phinets  ia  put  down  for 
June  6,  1S21,  at  8*"  in  the  morning,  "in  24  deg.  9  min.  of  Aries, 
They  are  both  direct  and  nvvift  in  motion.  Hen*  Jupiter  is 
elevated  alxive  Saturn  1"  9' :  they  are  now  morning  stars,  distant 
from  the  3ua  63  deg.  14  min.,  rising  before  bim,  pleasant  to 
behold.'' 

Ix>oking  at   the  distance  that  »ei>arated  the  planets  at  eaoli 
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conjunction  defwribcHl  by  I<ea(ibettei%  from  1702  to  1821,  we  most 
not  ileHpise  the  phenomenon  of  mxi  Noveiiilx^r,  for  at  the  only 
one  Tffepretl  to  when  the  objects  wep**  c'om|>arutivi*ly  clo«ie,  vi«^ 
that  of  1742,  they  were  lost  in  the  8un*sbeum8.  Francis  Moon/* 
Altriunac  for  1821  remarkK : — **  These  two  plntiets,  evuu  ftfler 
their   conjunction,    seem    unwilling   to    si'pjirale,    lln'   change    in 

declination  conipen8Hting   for   that   in   riglit    ascentjiuu On 

Sfpt^^mbep  12  they  uiiJ  be  nearly  5  dcgreea  asunder ;  after  that 
they  will  gradually  appruxiioate  again,  and  at  the  end  of  tlie  year, 
when  they  will  be  both  evening  stars.  tlu»y  will  not  be  2  des^reea 
asunder."  Partridge  for  that  year  adds  that  then  "they  \\ili  bo 
on  the  meridian  within  2  niin.  of  each  other,  about  half  an  hour 
pa.st  six  uVlook  in  the  evening."  Moore  gives  a  lint  of  no  lesa 
than  eleven  other  conjunctions  for  1821,  but  some  of  them  would 
happen  too  near  the  Sun  to  be  seen, 

Subse<]ueDt  cnnjunctinnn  of  Saturn  and  Jupiter  took  place  on 
January  26,  1842,  OctoIxT  25,  1861,  and  April  22,  1S81. 

It  may  not  bo  inopportune  to  bring  the  following  forward  now. 
At  the  bursting  forth  of  the  "  Nova  "  of  1604,  the  brijihtest  prede- 
cessor, for  three  cent  uries,  of  the  "  Nova  Persei  "  we  have  recently 
lK»er.  observing,  8atuni  and  Jupiter  were  not  far  distant  from  each 
other,  and  Murn  also  near,  ami  the  new  star  burst  forth  near 
them  aIi*o  *.  hi  the  Parali|Kmjena  to  Tycho  Brahe's  ^Historia 
Coplestia'  there  is  the  following  observation  on  the  27lh  of 
Nepteniber  at  Prague,  13  days  before  the  appearance  of  the 
stranger: — **  Nondum  incenso  novo  sidere  pulcherrimura  Bj>ectn- 
culuni  ve*peri  fuit;  quatuor  planetn?,  Jj ,  7/*  d  ■,  1>  corniculata, 
eodem  loco. . .  .Prim us  occidit  d,  deindo  }t,  turn  V;  ,  ultimus  11  ^ 
ftpparuitque,  ad  oculuni  jam  turn  transisse  op|>ositionem  cf  et  Ij." 
A  diagram  of  the  position  of  these  objwts  is  given,  and  then 
their  places  in  degrees,  t&c.,  in  the  constellation  fiiagiltarius. 

It  nmy  here  Im?  menlionwl  that  twice  in  I  lie  prcci'ding  century, 
and  once  in  the  following  one,  there  were  similnr  interesting 
appulnes  of  the  principal  plauetp.  **Oa  Pebruary  11,  1524, 
Venus,  Mars,  Jupiter,  and  Saturn  were  very  near  e;ich  other,  and 
Mercury  not  above  16  degrees  from  them;  on  November  11, 
1544,  Mercury,  Venus,  Jupiter,  and  Saturn  wore  within  thti  spsctf 
of  10  degrees;  also  on  March  17,  1725,  Mercury,  Venus,  >lar», 
and  Jupiter  were  so  near  each  other  as  to  be  all  seen  through  tho 
same  telescope  without  changing  its  position. 

MelpUftb  Vionregc.  Bridport  S.  J.  JoHKSOV. 


"  The  tiirntion  of  the  stars  of  1604  ind  of  Tyelto'a  iMdi  u«  U>  emitiirf  nlml 
w«a  Uie  iiext-rtt-orcled  tr^mporarjr  0tnr  prrvtouc  to  Tyoliu'n.  JlunitKildi  gim  m 
Cbini^c  oh»ptTftlion  in  ta^o,  etnowherc  putdowa  u«  comrt.  Btit  it  ianvdnlfd 
thnt  in  nR",  "on  Mamh  29  a  M«r  apjimrvd  111  »li*>  cnttarn  p»rt  of  the  f)iderv«J 
ilivii»i"n  of  y  PcKAfti"  No  mention  itt  uU  ar  tnotioii  •remti  nwurded.  aud  this 
it  not  in  Willi*"'*'"  '  Cornel*  obccrfud  m  ChtitA.' 
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Note  on  the  Period  of  ^  Gemiaorum- 

V'  Cami'BELL,  in  a  viUuable  coraraunicah'ou  to  tlm  Afitro- 

J  oHrualiior  January,  ivters  to  niy  staieinciit  "   that   tho 

period  of  i  Getninorum  lengthened  to  the  extent  ok'  ten  minutes 
bc>twiH;n  1847  and  1S69.  lie  intimates,  at  tbe  same  time,  that 
the  alle^'d  fact  is  uneontirined  by  recent  experience,  citiag 
Dr.  Chandler  as  a  witness  to  tbe  star's  punctuality  during  (say) 
the  last  dt'catle.  ^^ow  irregularities  that  vanish  iu  the  white 
light  of  modern  research  are  open  to  the  suspicion  of  never 
bavini;  exi^fted  at  all;  yet  the  conclusion  shuiifd  not  be  boatily 
adopted.  In  the  present  case  I  can  only  pive  my  anrhority.  It 
wnji  ArKelnndert.  He,  to  be  sure,  m;iy  have  dejiended  upon 
Schmidt's  priur  observuLions,  ulthongh  graluiloua  aM^ertions  were 
by  no  means  iu  bi:j  line.  The  matter  is  worth  looking  into  at 
leisure. 

Thft  Itght-changies  of  the  star  were  discovered  by  Schmidt  in 
I&47  ;  be  fouml  iheui  nearly  eftnctHl  iu  1S6H,  and  capricious  in 
fSSi  t<  Ascribing  to  them  in  iS72§  tbe  idenrical  period  of 
10*  3''  42"  <)'•  *o  which  they  now  conform,  he  remarked  in  it 
cyclical  lluctuations  sflf-compeiisatory  at  intervals  of  a  few  rears. 
Nince  bi6  death  the  phit>«es  are  not.  known  to  have  de|>arted  from  a 
[>erfectly  even  course;  but  no  very  attentive  uatch  has  been  kept 
upon  them.  It  remains,  therefore,  uti  open  question  whether  or 
no  thn  Athenian  astronomer  was  mistaken  in  his  persuasion  of 
their  occasional  disturbance, 

The  variation  of  C  Oeminorum,  although  small  in  range,  is  of  a 
specially  interesting  kind.  l''or,  by  a  rnre  exception  to  the 
general  rule,  it  proceeds  symmetrically,  the  times  of  increase  and 
decrease  being,  ha  nearly  as  possibh;,  ci|ual.  It  uffccis,  moreover, 
a  spectroscopic  binary.  The  presence  of  a  dark  companion, 
revolving  in  the  liirlil-period,  was  detected  by  HolopoNky  in  1898, 
and  independently  by  Cttm])bell  a  year  later.  The  latter  has  now 
computed  the  orbit  of  the  pair,  with  curious  results.  Ilia 
inference  that  eclipses  do  not  occur  might  indeed  have  been 
anticipated  from  the  examples  of  ^  Cephei  and  of  1;  Aquilie ;  but 
the  siuuaus  shape  ascertained  for  tbe  ve)ocity-curvn  15  a  new  and 
extraordinary  ft^atnre,  Supi-rposefl  upon  the  smooth  line  repiv- 
i>enling  the  rise  and  fall  of  mean  radial  8|)eed  are  a  series  of  minor 
undulations,  three  of  which  tit  precisely  into  the  ten-day  cycle,  so 
that  they  have  a  i>eriod  of  3*385  days.  This  commensurabiliry 
precludes  recourse  to  tlie  otherwise  tempting  expi^ient  of  intro- 
ducing a  third  component,  since  the  system  thus  formed— as 
Professor  Campbell  points  out — would  nImo*t  necessarily  be 
uuBtjible.  Nor  is  the  tidal  rationale,  which  he  tentatively  auggfstt«, 
much  more  satisfactory. 

•  *  Syqtetu  of  the  StAnt.*  p.  133, 

t  BoHtter  Bcofj.  Hd.  «ii.  p.  393  (1869). 

}  Mtr.  AcFcA.  Noi.  1745,  3420.  J  Atir.  Sack.  No.  18S0. 
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Z*?la  Geminorum  gives  a  apectrom  differing  Utile  from  that  of 
i  Cephci.  «hiob  is  ol  the  solar  typo,  witli  eoine  reinforced  lines. 
Its  orl>ital  oiovenients  tell  nothing  n."*  to  its  nm?ft;  but  indications 
of  n  ditferent  cliarncter  warrant  a  conjeeture  on  the  siibjett.  That 
the  star  if*  prodigiously  remote  can  be  gathered  from  thB  minute- 
ness of  its  proper  uiotioHt  estimated  by  Auwera  at  o"'oi65 
anniinlly.  Kow  Professor  Campbell  deduces  for  the  average 
radial  velocity  in  Hpave  of  280  Btars  discuffsed  by  hira  a  value  of 
17  kilometres  pi-r  second*.  That  of  C  Geminorum,  ronphly 
corrected  for  the  motion  of  the  ISun,  is  8  kilometres,  or  less  than 
half  the  mean  rate.  The  dtficieney  is  presumably  mode  np  by  the 
celerity  of  its  tangential  travelling.  The  average  value  of  this 
component — again  estimated  hy  Profe.isor  Camnbell  for  the  wme 
collection  of  ?Iars — is  just  27  kilometres.  Allouing  to  i  Gem- 
inorum no  more  than  Ibis  velocity  acrot^a  the  line  of  eighty  we  find 
that  tbe  parallax  corre!«poiiding  to  the  apparent  proper  motion  is 
o"'0027.  At  the  indicated  distance  the  ^un  would  be  dioiinished 
I0  one-thirty-seventh  the  maxiinum  briphtm^s  of  the  variable. 
And  the  two  bodies  being  probnhly  of  almost  etjual  density,  Iheir 
masses  may  be  assumed  proportionate  to  their  tight.  Ve  thus 
reach  the  startling  c^inclusion  that  this  rather  inconspicuous 
»lar  possesws  about  225  tinifs  the  solar  gravitative  power.  The 
exidence  to  this  effect  should  at  least  be  taken  into  account  in 
considering  the  structure  and  working  of  its  system. 

Agkks  M.  Clkrki. 


Observations  of  the  Pculkova  Double  Stars, 

Ix  the  latter  part  of  1898  I  annotmced,  in  the  *  Publications  of 
the  Astrunomical  SfK-Jety  of  the  Patitic/  that  1  had  undertaken 
the  re-Dieuaurement  of  the  double  stars  discovered  at  Poulkota. 
and  that  1350  obfervalions  of  414  of  these  stars  had  then  been 
obtained.  At  that  time  341  of  the  stars  bad  been  measured  on 
thite  or  four  nights  each.  &ud  were  regarded  as  finished. 

Nearly  a  year  later  1  was  very  kindly  asked  to  furnish  a 
etatement  of  the  progress  of  this  work  for  pub]ii*ation  iu  The 
Ohtnvatoiy.  Most  of  the  measures  had  then  been  obtained,  bat 
so  much  remained  to  be  done  before  the  work  would  be  in  shape 
for  printing  that  it  seemtd  to  me  befter  to  defer  giving  any 
account  of  it  until  it  was  ready.  It  has  taken  much  lot>ger  to 
complete  it  than  was  expected,  but  I  am  glad  to  say  that  the 
manuscript  is  now  ready*  ami  it  is  intended  to  form  a  volume  of 
the  *  Publications  of  the  Lick  Obsenatory.'  Uow  aoon  it  will  b*- 
printed  has  not  lM*on  determined,  though  it  is  hoped  that  it  may 
not  be  h'l 

lu  the  I   ,        ^  it  wos  my  inteotioa  t^  measure  such  of  the 
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Poulkova  double  stars  only  as  are  given  in  volumfi  ix.  of  the 
'  Poulkova  Obaervalions/  Somewhat  more  than  fifty  years  had 
elapsed  since  these  stars  were  firat  measured  by  Otto  Struve  and 
Mttdler,  and  about  thirty  years  since  the  observations  by  Dem- 
bowski  had  bt^en  obtained.  Many  of  the  stars  were  known  to  be 
not  partii'ularly  in  need  of  measurement^  but  several  considerations 
made  it  deainibJe  that  all  should  bo  embraced  in  my  programme. 
It  WA.S  thought,  for  example,  that  sets  oE  recent  measure:*  would 
add  materially  to  the  data  for  the  determination  of  orbits,  proper 
motions,  and  systcmatio  errors,  and  that  they  would  also  assist  in 
pointing  out  the  lar«e  number  of  etAr«  in  this  list  which  have 
shown  little  or  no  motion  and  also  those  which  ore  particularly  in 
ii«Mi  of  further  attention. 

As  the  work  progres.*ied  it  became  apparent  that  to  render  it 
the  most  useful  it  should  include  all  the  double  stars  discovered  at 
I'oulltova.  The  programme  was  accordingly  enlarged  by  the 
addition  of  all  of  the  rejected  stars.  The  work  as  originally 
oudineil  was  expected  t-o  require  about  1200  new  observations. 
Many  of  the  stars  have  been  observed  more  frequently  than  was 
firet  contemplated.  On  this  account,  and  also  by  reason  of  tho 
incluMon  of  the  rejected  stars  and  the  mt*aaurement  of  those 
companions  subsequently  discovered,  the  total  number  of  observa- 
tions has  become  217 1,  or  nearly  a  thousand  in  oxct*ss  of  the 
number  first  estimnted.  Of  these  about  1660  were  made  in  1898. 
In  that  year  about  260  measures  of  misceUaueous  stars  were  also 
secured. 

The  published  measures  of  all  observers  have  been  collected, 
and  the  mean  results  of  these  are  given,  with  references  to  the 
sources  from  which  they  were  obtained.  The  orbits  of  several 
of  the  binaries  have  been  computed,  and  tho  relative  proper 
motions  in  a  number  of  ease^  doterminotl.  The  ])rincipal  t^ultt 
of  theso  investigations  arc  given  in  the  following  tabled. 


,  Elnments  of  Orbits  of  Biiuiries 
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Co-ordinates  for  Reclilinear  Motion. 


or 

X  =  peo9  9. 

y  =  p  »in  e. 

47A.B.... 
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A.D... 

»54 
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+  0*514    +0*1143  (^-1900^ 

—  a^iao     401143  (^—1900) 
-78-43*     +0*1143  (C-1900) 
-i4'3S*     +01501  (/-1900) 
+    3'OH     +o-ios8  (^— igoo) 
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n                  ** 
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+   i-6ii     -0*0066(^  —  1900) 
+  2i*l4       +0*038    (^—1900) 
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The  above  orbits  hare  been  derived  by  various  atialytiral  and 
graphical  metborfs,  the  method  used  for  n  g:iven  stur  depending 
largely  upon  the  amount  and  character  of  the  data  available  fori 
the  discussion.  The  co-ordiuatea  for  rectilinear  motion  are  the 
results  obtained  by  making  the  solution  according  to  the  methoil 
of  least  squares,  subject  to  the  condition  that  the  velocity  of  the 
rom[Minion  in  each  ca^e  is  uniform.  It  will  be  seen  that  02  41,3, 
X  Cvfjni,  is  here  included  among  the  proper  motion  stars.  In 
liccordam^e  with  the  coetlicients  of  the  variable  terms  of  tho 
co-ordinates  uf  (his  pair,  as  given  above,  tbe  relative  pruporj 
motion  of  tbe  principal  star  is 

ft  s  --0*00003,     ft  =  —  o"oo96. 

According  to  Newcnmbs  *  Catalogue  of  Fundamental  Stars'  tho] 
proper  motion  of  K  Cygni  is 

/J  =  +o''*ooo8S,     fi  =  —  o"''oo57. 

In  comparing  these  values  it  should  be  remembered  that  Ibis  is 
a  close  pair,  not  resolvable  with  meridian  circles.  ConHequenlly, 
the  proper  motion  derived  from  the  meridian  observations  corrt»-j 
uponds  to  what  we  may  ("all  the  centre  of  pravity  of  tbe  light  of 
the  two  8tars.  This  is  less  than  the  totfil  motion,  in  thia  ca^e  uob 
much  more  Ihnn  lifdf  of  it.  In  vievv  of  this  coiiBliJoration  Hna 
results  nfforrted  hy  the  meridian  observations  and  tho  micro- 
mt'trical  measun-s  are  in  subMantinl  ngroMTi^nt,  This  renders  it{ 
very  prolable  that  this  pair,  which  has  conimoiily  b*'en  regardiHlj 
as  a  binary,  and  for  whii*h  a  syst^>m  of  olomeuta  has  boeu  eom- 
puled,  is  an  optically  double  star  only. 

Lu  k  ObH«rviit4>r>,  W.  J.  HlTSBBT. 

1901,  Feb.  11. 
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The  VariabilUy  of  Ero». 

Tais  variability  w&s  aanouuced  last  moath,  aiid  theannouacemenl 
at  first  WAS  roceivetj  with  cmitirm  and  hesitation.  But  so  tnAny 
observers  have  uou-  directed  their  attention  to  the  question,  with 
^iklisfactonly  accordant  r^isults,  that  tbore  can  be  little,  if  any. 
doubt  of  ita  reality.  The  period  was  at  (ir:jt  approiimateiy 
announced  as  j\j  or  J  of  a  day*  and  finally  more,  accurately  fixed 
at  2*'  37'"'6.  M.  Ch.  Andrt\  however,  from  a  diacuasion  of  tho 
Lyons  observations,  concluded  that  the  auccesaive  waves  of  the 
light  variaticn  were  not  precisely  similar,  and  that  the  compute 
li^ht  vuritttiou  took  place  in  double  the  above  time,  or  5"  16*". 
lie  subsequently  examined  the  observations  made  by  llerr  Deich- 
muller  at  Bonn,  and  found  that  tf»ey,  too,  favoured  this  doubU^ 
period,  which  he  therefore  considers  as  established.  The  amount 
uE  variation  seem!>  to  be  at  least  a  magnitude ;  many  observers 
make  it  1^.  or  oven  2  magnitudes,  which  implies  that  the  light  at 
maximum  is  three  times  that  at  minimum,  a  most  startling 
diffurence.      Starting   from  the  lirst  minimum,  M.  Audrc  gives 

(llie  limes  of  the  different  phases  as  follows  : — 
Bonn.  L^ont. 

■  h      111  li      m 

I         First  miuimujn o      o  o      o 

■         First  maximum 1      i&  i     20 

H          Second  minimum 3     47  2     51 

■         Second  maximum 4       2  4     10 

p  Third  minimum     5      10  5      16. 

These  agree  in  making  the  second  wave  shorter  than  the  first  hf 
about  25  minutes ;  this  is,  however,  not  an  impossible  error  in 
observations  of  this  chamcter,  though  it  is  improbable. 
The  light-curve,  as  mapped  by  M.  Andre,  is  almost  precisely 
similar  to  those  of  /3  Lyrir  and  U  Pegasi;  the  variation  of  light  is 
continuous  without  any  (lat  portion  like  stars  of  tlu>  Algol  type. 
The  variation  ic4,  hi>wever,  much  less  rapid  near  maximum  than 
near  minimum.  The  tirst  and  the  second  waves  am  nearly  similar, 
but  the  seeond  wave  is  slightly  more  contracted,  as  the  above 
figures  show. 

It  would  appear  that  the  variation  is  larger  than  can  reasonably 
b&  attributed  to  rotation  alone,  and  M.  Andn.^  has  recour^  to  the 
hypothesis  that  the  planet  is  double,  and  that  the  plane  of  revo- 
lution passed  through  the  Earth  in  February.  The  complete 
period  o£  revolution  is  5"  16™,  and  the  two  minima  are  explairmd 
iiy  each  component  in  turn  occulting  the  other.  The  inequality 
Ustweea  the  waves  is  exphunrd  by  supposing  that  the  relative 
orbit  ia  elliptical.  And  sinue  the  variation  is  larger  than  the 
mutual  oceuitiitions  alone  would  explain,  he  further  supposes  that 
each  conijwnenl  \i<  greativ  elongate*!  in  the  direction  oE  the  line  t»f 
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(ftiti^a,  ihn  section  at  right  angles  to  this  line  being  nearly 
crrmilnr. 

Tho  two  comixmontit  are  supposed  to  be  very  nearly  in  contact. 
Thus  nt  a  maximum  the  appearance  would  be  like  that  of  a  pair  of 
snoctaclcs  with  elongated  lenses,  while  at  a  minimum  only  a  single 
clriMilar  outlino  would  be  presented. 

The  following  are  the  elements  of  the  system  as  given  by 
M.  A»dr«5  {AtU  Nach,  3698);— 

Period  of  revolution,  5^  16". 
Horentricity  of  relative  orbit,  o'057. 
Anglo  from  line  of  nodes  to  periastron,  i62'''4. 
Homi-axis  major  of  relative  orbit  only  slightly  greater 
than  sum  or  radii. 

The  two  components  are  nearly  equal,  the  ratio  of  their  linear 
Uimpitsions  not  exceeding  3  to  2. 

The  mean  density  of  the  system  is  2*4. 

The  sections  of  the  components  by  planes  passing;  through  the 
Wwis  of  contren  are  elli|Me8  whose  axes  are  in  the  ratio  of  2  to  i. 

It  is  scanvly  necoasary  to  say  that  this  hvpothesis  is  only  given 
provisiiMMlly.  and  as  affording  a  possible  explanation  of  the  light- 
ourv«.  The  idea  of  a  double  minor  planet  is  an  utterly  unexpected 
ou^  and  one  that  doe$  not  at  6rst  sight  commend  itself  as  at  all 
pr>vl>abl<\  But  if  w^  once  admit  the  initial  fact  that  Eros  in 
rVtvtmry  was  subjtH^t  to  variations  of  light  considerably  exceeding 
a  UMgttitude — a  fact  for  which  the  evidence  is  certainly  atroog, — 
w«  se^m  almost  driven  to  $oue  such  hypothesis  as  tltat  of 
Mv  .\«d^^ 

U  is  olear  tltat  if  £i>)s  is  double,  its  variatioos  will  not  always 
fwUow  the  Kuue  law.  For  ti»*  plane  ef  revolution  will  <mlT  oee»- 
sk^nally  |v»«a  tKrcm^  tKe  Earth.  That  part  of  the  variatiaii, 
ho\\K'>^t«  which  depended  on  the  elliptkml  shispe  of  the  componenta 
wxmKl  still  i^ersist^  «^v^sn  whim  mutual  oicinilTaUon  no  loo^  took 
|vla<^  Ow  wv>uld  havif  expected  that  tbe  dnpticitT  if  real  wovdd 
Kftxv  be<M  «Mio«inI  with  the  Veriw  and  Lick  tidemiprs,  botb  oC 
\>  hich  Kat^  V*en  <Knfv*e4  \w*  the  pSa3>e^.  "TVe  sieparfttMo,  hvewi, 
voHtkl  pWN^h^T  I've  on^  a  sanaill  fracf  >on  <«f  a  nmmd  and  so  «a^ 
K^  VA^9cMsls  Ttie  iwiMwswie  stxv^  of  phoavi^ra^^  thai  wm  talKB, 
Kxh  iM  t^v^  tv)  i:fk>o  and  at  the  frvwoit  <ypf«»at»ock  rhwiH  vdbe 
^  |viW4h)e  tvt  tif«9  Ms  AwlvvV  hx|vth«^s3^ 

M.  L.  M^'iTitiiri^rr^iirMi     TV  jilb'Mt  vw:  a2}i*>«^  u>  tnd  «b  the 
^fda9«e  aar*^  tW  vnax^^rrta  a«>d  vum>!iKa  onDli  t^ixs  he  WaOe^ 

^>a  Ft^fl^wflji  ^,^1,  ^t;^  i"7  ^^  ranee  fma  Tnsrnrnna 
M^imie  ^Mtt  Wfe  il«a  «a  Mamwji  «>    T&a 
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irdfiace  with  At.  Andrr's  hypothesis,  if  we  suppose  that  by 
laU«r  date  the  mutual  oocultations  were  only  [wirtiai.  The 
wbole  ioveMifi^ation  is  a  decide<ily  novel  one,  and  lendiJ  still 
further  interest  and  ruiuance  to  the  already  unique  planet  Kros. 

i^.C.  I).  CbciUSIBLIN. 


CORRESPONDENCE. 

To  the  Editor$  of  •  77«  Obtervntory: 
Thf  Annular  Solar  Eclipse  of  October  7,  a.i>.  218. 

GSVTLEMKN, — 

There  are  some  special  cireumstaxices  connected  with  the 
Kiitorical  record  of  this  eclipse,  on  which  account  I  beg  to  l«* 
allowed  Biiace  for  a  few  words  with  reference  to  it.  In  the  tirst 
place,  the  historian  who  uptfaks  of  it  was  probably  an  eye-witness 
and  a  trustworthy  narrator.  But  unfortunately  tbo  later  books  of 
Dion  Cassius  are  lost,  and  we  hare  only  their  abridj^ment  by  the 
feeble  writer  Xiphilin  o£  Trt-bizond  (nephew  of  the  patriarch  of 
Constantinople  of  the  t^anie  name),  who  lived  more  than  eij^ht 
centuries  afterwards,  or  about  the  time  of  the  Norman  Conquest 
in  England.  As  we  have  the  account  (lib.  Ixxviii.  c.  30),  towarda 
the  end  of  the  short  reign  of  Opiliua  Macrinus,  whilst  the  rebellion 
uafl  preparing  which  led  to  his  displacement  by  Khigabalu.s,  a  pro- 
diey,  we  are  told,  took  place,  if  over  there  was  one  ;  and  then  two 
ceTestlnl  appearances  are  mentioned,  a  remarkable  eclipse  of  the 
8uu — i/\t<iv  re  ynp  ^cXfii^ir  * cpi^ fpor a rr;  irru  rns  f/rj^/KK  iwvui 
ey«y<To — and  a  comet-star  which  atretched  its  tail  for  many  nighta 
from  the  west  towarda  the  east,  and  frightened  the  spectators  no 
much,  says  the  hi.<jtorian,  tlmt  they  could  not  help  thiuking  of  a 
patutage  tn  the  twenty-first  book  of  the  Iliad,  when,  whilst  Achilles 
in  driving  Ihw  Trojans  into  the  city,  the  gods  take  part  in  the 
contest  and  the  whole  heavens  gave  forth  as  it  were  a  trumpet 
»ound.  Now  this  event  (I  doirt  mean  the  battle  at  the  river 
iScjimander,  hut  the  sedition  raised  by  the  Syrian  army  again>t 
Macrinut)  luuk  phice  early  in  the  year  a.d,  218,  and  the  battle  in 
which  that  pusillanimous  emperor  was  defeated,  after  a  reign  of 
about  fourteen  monthK,  was  fought  on  June  8  in  the  wime  year. 
Diou  held  oliice  under  Macrinus,  a--*  he  afterwarda  did  under 
Alexander  Severiis,  in  whose  reign  he  probably  died. 

Now  Dr.  (liiiKel  informs  us,  in  Uia  monitmeutal  work  *  Speziellor 
Kanon  der  v^onneu-  und  Mondfinsteruisse  ....  von  900  vor  Chr. 
bi«  600  uach  Chr.,*  (hat  no  solar  eclipse  answers  the  conditions 
in  the  whulp  of  the  third  century  except  the  annular  one  of 
Otiiober  7,  a.d.  a  18,  the  central  line  of  which  |)a«8ed  over  part  of 
A«a  Minor  and  Syria,  lie  suggests,  therefore,  that  either  Dion 
ijusiutf  had  furg<'tlen  the  time  of  the  year  when  the  eclipse  took 
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place  (hia  pxptvssion.  ifc  will  be  noticed,  is  very  indefinite)  or  tha 
Xiphilin  had  contused  and  misplaced  part  of  his  narrative,     D> 
would  seem  to  have  been  governor  of  part  of  the  province  of  Ania 
at  the  time  in  que*ttion- 

Afn  regards  the  comet,  it  h  well  known  that  Ilind  ideutififni  it, 
with  a  return  of  Ilnlley's  Comet,  which  would  be  due  in  perihelia 
in  the  spring  of  A.ii,  218.  Yours  faithfully, 

Bliiclcheatb,  1901.  Mnr.  15.  \V.  T.  htTtV. 


The  New  Stm-  0/1572. 

Gentlemen, — 

In  the  article  on  "  Temporary  Stars,**  in  your  March  num- 
ber ([>.  126),  you  say  that  "  Tycho's  star,  in  1572,  was  first  «c 
aa  bright  as  Jupiter  and  increnBed  quickly,  so  that  it  beca 
equal  to  Venus.'*  Allow  me  to  point  out  that  the  star,  when  first 
Foen  by  Tycho,  was  brighter  than  Jupitorat  minimum  distance' 
and  was  aa  nearly  as  possible  equal  to  Venus  at  its  maximum 
brightness.  The  few  observers  who  saw  it  some  days  earher  tliaii 
Tycho  did  not  say  anything  about  its  magnitude. 

The  erroneous  statement  that  the  star  was  at  first  only  e<im 
to  Jupiter,  appears  in   a  few   modern   hooks  (even  in  Young 
•Qenenil  Astrouorav ')  and  has  probably  originally  arisen  througl 
careless  reading  of  Tycho's  own  words.     Aa  some  hyi»othe&is 
theory  about  the  nature  of  these  bodies  may  some  day  he  founded 
on  the  alleged  slow  increase   of  Tycho's  star,  it  may  be  well   to 
point  out  the  mistake.     I  have  given  a  full  review  of  the  literatu 
on  this  star  in  my  *  Tycho  Brahe/  chapters  3  and  8. 

Whether  really  "Tycho*s  star  remain?*  in  the  heavens,  a  shado 
of  its  former  greatness,"  is  somewhat  uncertain.     No  doubt  the 
is  a  small  st^r  within  a  minute  of  arc  of  the  most  protiable  pi 
of  the  Nova,  but  it  is  obvious  that  we  cannot  be  sure  of  the  identitfi 
of  the  two.  Yours  faithfully, 

J.  L.  K.  Drktsr. 

[We  are  obliged  to  Dr.  Dreyer  for  hia  aeininite  information 
to  the  brightness  of  the  star  w  hen  first  seen  hy  Tycho,    Dr.  Dreyi 
in  his  book  says  that  Argrlnnder.  from  a  di.scu^^-inn  of  Tycho*^ 
distance-nieasures,  deduced  a  position  of  tlie  >tar  flhioh  api 
remarkably   well   with   that   of   a   f-tar  of   mat^iitude    to-ii    ti 
d'Arrest's  list  of  stary  in  the  noiglibourhood  of  the  j^tnr  of  157 
It  baa  been  sug^e^ted  that  Tycho's  ftar  is  a  variable  with  neri< 
of  300  years;  in   1S72-73,  therefore.  Dr.  Hind  «nd  Mr,  w. 
Plummer  made  observations  of  d'Arrest's  star,  ami  the»*'  secmt* 
to  indicate  that  it  is  subject  to  slight  ftuctuations  of  brighLne»i 
In  Chandler's  *3rd  Catalogue  of  A'ariable  Star*,'  the  star  of  157; 
is  called  B  CassiojH'ia* ;  by  a  typO£;raphic»l  error  this  uas  valh 
^3  on  p.  T27  of  our  last  number. — Em.  J 
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The  Firm  of  Naime  and  Blunt. 

GlEKTLEHZK, — 

This  Observatory  has  an  old  reflecting  telescope  of  the 
Newtonian  ]7atterD,  made  by  Nairoe  and  Blunt,  of  London.  I 
hAvo  been  requej^ted  to  obtom  information  in  regard  to  this  firm, 
but  so  far  have  been  uniible  to  get  anything.  Mr.  Wesley, 
ABsIstout  Secretary  of  the  Uoyal  A»troaouncal  ^Society,  has  givbii 
me  some  information  in  regard  to  Edward  Nairue,  but  I  have  not 
beeu  able  to  learn  anything  about  the  £rm.  I  uould  be  very  glad 
if  j'our  readers  could  furnish  me  any  information. 

Vours  respectfully, 

Columbi*  Univprtitjr  of  New  York,  J.  K.«  Kbes, 

1901,  ^lurch  14.  Director  of  the  Ol/tiervatary, 
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NOTES. 

CoMJBT  Notes. — Prof.  Kreutz  has  brought  out  a  very  interesting 
volume  on  the  family  of  Comets  1S4J  I.,  iSSo  I.,  (882  II..  &c. 
Members  of  this  family  are  remarkably  for  their  brillianct',  their 
small  heads  and  long  straight  tails,  their  extremely  small  perihelion 
distances,  and  the  clowe  rLWMnblanco,  though  not  absolute  iilentity, 
of  their  orbit  elements.  The  most  pmbnble  period  of  1S43  I.  is 
512  years,  but  a  period  of  800  years  (viz.  the  (*amo  as  that  of 
iSSz  II.)  is  quite  possible.  The  observations  do  not  admit  of  a 
period  of  37,  39,  or  175  years,  so  that  the  hypothesis  of  identity 
with  1668,  18S0  I.,  or  (882  II.  is  untenable;  on  the  other  hand, 
the  assumption  of  pand)olic  motion  is  equally  inadmissible. 

The  Cumet  1880  I.  was  at  first  identified  with  that  of  1843,  but 
after  the  appearance  of  1882  II.  this  was  definitely  disproved. 

The  Comirt  1887  I.  was  only  visible  for  about  n  week,  and  having 
no  definite  nucleus  was  an  exceedingly  difficult  object  to  observe. 
It  is  not  {)os!<ihte  to  deducts  very  exact  elements,  but  the  comet 
evidently  Ix^longs  to  the  same  system  as  the  others. 

Although  the  orbit  of  the  comet  of  1680  does  not  very  closely 
re«emble  those  o£  this  family,  it  is  thought  proliahle  that  it  and 
1882  II.  are  fragments  of  a  single  comet  which  suffered  dinruption 
when  near  the  Sun.  But  as  the  period  of  the  16S0  Comet  cannot 
well  be  less  than  2000  years,  and  is  probably  Sooo,  the  disruption 
must  be  very  ancient. 

The  suggeatinn  that  the  eclipse  comet  of  1882  May  16  may  have 
belonged  to  this  family  is  examined  and  shown  to  be  very  plausible. 
The  observed  position  would  admit  of  an  orbit  similar  to  that  of 
1843  I.,  and  the  comet,  if  moving  in  such  an  orbit,  would  have 
reaiained  for  a  long  time  involved  iu  the  rays  of  the  Sun,  whicli 
would  explnin  M.  Tropied's  failure  to  detect  it  after  ihu  ecfipse,  in 
fpite  of  repeated  searches  both  iu  the  morning  and  evening. 

A  similar  investigation  was  nutde  for  thu  eclipse  comet  of 
1893  AprtI  16;  bat  it  was  found  that  although  the  comet  hod 
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A.  a  B.  c. 

. — A  new  planet,  GH,  of  magnitude  1 1  '5, 
Vail  on  March  13*     It  may  be  identical 

both  discovered  by  bim,  have  received 

{457)  Allegbenm.     He  notes  that  the 

discovered  with  hia  new  lens,  acd  tbe 

10  Mr.  Bmsbear,  of  Allegheny,  the  maker 

Mipaign  may  be  regarded  as  at  au  end. 

may  be  laken,  but  these  will  not  be  for 

iorbftter  deterraLnation  of  the  orbit.    Ko,  77 

of  the  Astronomical  Society  of  the  Pacific ' 

of  the  work  that  ha»  been  done  at  the  Lick 

Bufisey  and  Aiiken   have    made    visual 

tj^  t6^clk  on  26  nights  l>etvveen  Oct.  si  and 

are  pretty  well  distributed  on  tbe  two 
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Messrs.  Perrine  and  I'almer  have  taken  over  800  plaU*«  of 
Eros  with  tho  Crosslt'y  retiector.  The  beat  of  these  will  be 
•elected  and  jnoasured  by  Prof.  Bees,  Director  of  the  Columhia 
Umversity  Observatory.  >Uyme  plates  takeu  Uat  September  have 
ab%ady  been  measured,  and  the  results  are  very  proinising. 

Me&srs.  Tucker  and  Crawford  have  observed  on  the  meridian 
ihe  whole  of  the  etars  on  botli  the  lists  issued  by  the  Paris  Con- 
ference, each  star  receiving  at  leaat  two  observations.  The 
resulting  mean  places  of  tbe  stars  on  the  firttt  Iii»b  have  already 
been  printed  and  circulated,  which  is  a  remarkably  smart  piece  of 
*ork.  A.  C.  D.  C. 


?fovA  Pbbsci. — The  fact*  of  observat  ion  relating  to  this  wonder- 
ful object  between  February  25  and  ^Inrch  7  will  be  found  in  our 
H^port  of  the  Meeting  of  the  Astronomical  Society.  Jt  is  there 
»tatf  d  that  its  msiguitude  on  March  7  wag  about  3.  Since  tliat  date, 
speaking  generally,  the  Nova  has  slowly  but  gradually  diminished 
in  brightness,  until  on  March  35  it  was  of  about  the  same  magni- 
tude or  possibly  fainter  than  I  Persei,  which  is  given  in  the 
Harvard  Photometry  as  4'8.  In  a  brief  period  of  clear  sky  011 
March  26  it  appeared  to  observers  at  Oreouwicb  to  have  con- 
siderably brightened  since  the  previous  nit;ht  and  was  possibly 
as  bright  as  a  fourth-magnitude  btar,  and  tliere  ifl  bome  evidence 
of  fluctuation  on  other  dates.  la  colour  the  star  has  grown 
more  ruddy,  and  on  March  25  and  26  was  seen  in  the  telescope 
of  a  deep  red  colour. 

Several  observers  have  published  short  notes  (many  in  the 
Englith  Ma-ftamc)  of  their  observations  of  the  spectrum,  agreeing 
in  the  main  fact  that  on  February  28  and  in  the  early  days  of 
March  the  spectrum  was  continuous  with  bright  hydrogen  line«. 
.Mr.  Espin  says  that  on  March  6  the  "  F  A  C  hydrogen  lines  wero 
very  broad  and  also  the  third  hydrogen  line.  The  nebula  line 
between  the  ^rd  and  F  was  obvious."  But  the  most  interesting 
information,  bei-uuse  it  relates  to  the  days  before  February  25, 
when  no  observations  were  being  made  on  this  side  of  the 
Atlantic,  comes  from  Prof.  Pickering,  wlio  devotes  Harvard 
Ciroular  No.  56  to  the  subject.  He  tays  that  fortunately  for 
some  weeks  paH  an  attempt  has  been  niiide  to  photograph  the 
rbole  sky  both  eajut  and  west  of  tbe  meridian  at  tthort  intervals, 
|Cooke  lens  and  a  Hoss-Zeisa  Anastiguint  lens  being  used  for  the 
)se.  and  in  consequence  photographs  of  the  region  of  the 
iova  taken  on  February  3,  6,  8,  iS,  aud  19  were  available. 
On  receipt  of  the  announcement  of  Dr.  Anderson^s  discovery  on 
February  22  these  were  at  once  examined,  but  though  they  showed 
ITS  as  faint  as  the  11th  magnitude,  no  trace  of  tfie  Nova  was 
in.  The  evt^ning  of  the  22nd  was  cloudy,  but,  through  Imraks 
In  th«»  clouds,  eye  comparisons  with  other  stars  showed  that  it« 
magnitude   was   about   0*9,  and   pliotometric  determinations   at 
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14'*  o'"  ami  17*  25"  (t.M.T.  gave  the  magnitudes  0*35  and 
o*39  respectively.     The  circular  goes  on  : — 

"On  tbia  same  evening,  Februar)-  21,  18  photogmphs  were 
taken  with  various  instrumiMit-s,  under  the  direction  of  Mr.  Edward 
S.  King.  Thej  showed  that,  photographically,  the  Nova  was  0-3 
tuinter  than  <■  Auriga.'.  The  general  appranituv  of  the  photo- 
graphic speotrnm  resembled  thai  of  the  Orion  type  and  was  very 
unlike  that  of  cither  new  stars,  in  wliich  the  bright  lines  are  tho 
most  conspicuous  featuro.  This  star  had  a  strong  continuous 
spectrum  traversed  by  33  dark  lines.  The  approiimate  wave- 
lengths, OS  derived  by  llnrtmann's  formuU,  from  the  measures  of 
}!*,  Hy,  and  H/J,  are  given  below.  Each  is  followed  by  its  relativH 
intensity,  and  by  the  difference  found  by  subtracting  it  from  the 
wave-length  of  the  corresponding  line,  if  any,  in  the  i»f»ectrmn 
of  /5  Orionis.  As  the  lines  having  greater  wave-length  than  5000 
have  tliUH  been  determined  by  extrapolation,  they  may  be  subject 
to  loi'go  systematic  errors. 

"  3894,  10,  H^,  -  5  ;  3970.  20,  Hr.  o  ;  4036,  3,  o  ;  4077,  2,  -  I  ; 
4102,  30,  H5,  o;  4i26»  5,  -1-2:  4151,  1,  —4;  42^6,  2,  + 1  ; 
4341,  40,  Hy,  o;  4366,  I,  -f-i;  4.^88,  2,  o;  4415,  t;  4435»  >. 
-1-3;  4470.2,  +2;  4481,  20,0;  4510,  2,-2;  4530,  2;  455^. 
2  ;  4572,  I  ;  4616.  I  ;  4643,  i ;  4665^  3  :  47 '4r  3i  — "*  '-  48<J2f 
40,  H/3,  o;  4885.  2;  4922,  2,  o;  5325,  1  ;  5399.  t;  5431,  i; 
5677,  2;  5695,  7;  5719,  5;  and  5761,  1.  On  careful  examina- 
tion the  lines  3970,  4to2,  4341,  4481,  and  4862  were  seen  to  he 
bright  on  the  edge  of  greater  wavo-length.  The  line  4665  was 
bright  on  the  edge  of  shorter  wave-length,  or  there  was  a  bright 
line  whose  approximate  wave-length  wae  4660.  The  line  4026 
was  not  mtfosured,  but  identified  from  its  position. 

"  On  February  23  the  clovids  wer«  so  dense  that  few  observations 
could  be  made.  The  star  appeared  to  be  brighter  and  bluer  than 
a  Auriga*  and  to  have  the  approximate  magnitude  o'o.  The 
spectrum  was  photrgmphed  faintly  and  showed  no  marked  change 
excepi  that  the  line  Iv,  which  was  absent  on  the  previous  evenings 
was  present  and  nearly  as  intense  as  He. 

"  On  February  24  it  became  clear  soon  after  noon,  and  at  one 
o'clock  the  Nova  was  seen  with  the  6-inch  Etiuatorial,  and  also 
with  the  2-inch  tinder,  in  strong  sunlight.  In  the  evening  tins 
magnitude,  aroordiug  to  visual  comparisons,  wafl  0*54.  from 
measures  with  the  t  5-inch  E(|tiatorial  0-59,  and  with  the  meridian 
photometer,  in  strong  daylight,  02S.  Photogi-jiphicnlly  it  was 
o'4  or  o'5  fainter  than  n  Aurig®.  The  sptctrum  showed  &> 
remarkable  chungp.  It  was  traversed  by  numerous  bright  and 
<lark  bands,  arul  closely  resembled  that  of  >io\a  Anrigie.  The 
principal  lines  wero  dark  with  accompanying  bright  lines  of 
Homewbnt  greater  wave-li*ngth.  The  bright  limw  ncrouipanyini; 
K  and  Ke  were  iwyr^ed,  and  traversed  by  nnrri>w  N^eU-iietined 
dark  liue«.  Thcso  last  lines,  and  o\w  of  somewhat  johortor  wavi^ 
Jength  than  H/),  aro  the  oniy  sborply  detiued  liucd  iu  the  s])ectrum. 


Apr,  1901.] 


A'o/e*. 


171 


&11  of  the  others  being  broad  aad  hazy,  and  difficult  to  measure 
with  accuracy. 

"Clouds  iutorfered  with  observations  on  Febnmry  25.  but  the 
Nova  was  evideully  much  faiuttT  than  on  the  previous  evenin^ij, 
ltd  magnitude  from  visual  comparisons  was  1*4,  from  photometric 
meaaures  1*07.  The  Hpectrum  differed  slightly  from  that  on 
February  34,  The  lines  Ho,  ily,  and  1I>J  were  aUo  reversed  and 
repiawjd  by  one  or  more  narrow  dark  lines. 

'*  Oa  February  26  the  magnitude  from  visual  comparisons  was 
1*3,  from  photometric  measuies  1*49.  Tho  cbaugea  lu  the  spec- 
trum were  itlight. 

'*  it  therefore  appears  that  on  and  before  February  19*  1901,  the 
Atar  was  inviMble,  or  at  kmst  fainter  tlmn  the  elevouth  magnitude. 
<Jn  February  21  it»  magnitude  was  2*7,  according  to  Dr.  Ander- 
son. Uu  February  22  itft  magnitude  waa  0*5,  perhaps  becoming 
a  little  brighter  on  February  23,  and  then  diminishing,  so  that  on 
February  25  its  magnitude  was  I'l.  Its  spectrum  on  February 
■22  and  23  was  of  the  Uriou  type,  nearly  continuous,  traversed  by 
narrow  dark  lines.  During  the  next  24  hours  an  extraordinary 
ctiange  took  place,  so  that  on  February  24  the  spectrum  resembled 
that  of  tlie  other  Novro.  It  was  ti*averse<l  by  bright  and  dark 
lunds,  and  the  priucijjal  dark  lines  had  accompanying  bright  lines 
ol*  sijghtty  grtiater  wave-length." 

M.  Deshiudres  has  published  two  notes  in  the  Compter  Rendu* 
of  thu  observations  made  at  Meudon.  Kia  description  of  the 
spectrum  on  February  26  and  28  is  very  similar  to  that  given  by 
others  as  to  the  broad  bright  hydrogen  lines,  with  their  centres 
displaced  towards  the  red,  and  uccom[»anied  each  by  a  dark  band 
oa  the  violet  side.  Jn  particular  he  siiya  the  HjJ  band  had  three 
maxima  of  light,  or,  as  it  may  be  otherwise  described,  tho  bright 
hand  Bp(}ear»  to  be  cros^-ed  by  two  dark  diffuse  lines.  In  his 
m'cond  uot4*  he  says  that  on  .March  5  there  are  three  such  dark 
Itoej*,  all  well  deJiued ;  on  March  6  he  could  distinguish  four 
dark  linea;  and  on  Alnrch  8  these  lines  wure  much  liner  and  had 
the  apjwarance  of  reversed  lines.     Jle  adds  : — 

'*  '1  be  broad  dark  band  which  is  adjoined  on  the  violet  side  to  the 
bright  band  is  only  shown  8har[)ly  on  the  plates  of  ratlier  long 
fjiposure.  Its  displacement  towards  the  violet  corresponds  to  a 
velocity  of  approach  of  hundreds  of  kilometres  ]>er  second ;  but 
the  meusure  ot  this  displacement  has  not  been  given  because  it  is 
uncertain  on  account  of  the  breadth  of  the  bund  auJ  the  want  of 
dttinitiuu  of  its  edges.  Besides  it  may  not  correspond  to  tho 
actual  velocity,  for  the  dark  band  may  be  partly  masked  by  the 
bright.  The  sptictrophotogriiph  on  March  13  shows  in  the  large 
dark  band  three  brilUant  lines,  quite  sharp,  and  a  fourth  only 
euspocted.  The  displacements  of  these  bright  lines  aru  consider- 
able, and  are  equivalent  to  velocities  of  npprii.ximately  —  1200  km., 
—  x6oo  km.,  and  —  1S50  km.  per  second." 

A  Kiel  circular,  received  just  aa  we  go  to  press,  gives  a  sugge»- 
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tion,  mwlfl  independently  by  Prof.  Olasenapp  and  Prof.  Duner, 
that,  tbo  Nova  is  vjiriable,  with  a  period  of  3  da^s,  minioia  having 
bappened  on  March  19,  22,  and  25. 

Tub  Comiwo  Eclipse. — An  expedition,  small  in  number  owing 
to  the  rt'duwd  eizt*  of  the  observing-staff  and  the  pressure  of  work 
on  the  lCro4  campaign,  will  be  sent  from  the  Lick  Observatory  at 
the  expense  of  the  generous  Mr.  Crocker  to  observe  the  Solar 
-Eclipse.  The  expedition  left  San  Francisco  on  IVbnmry  19.  and, 
travelling  via  Yokohama,  Hong  Konp,  and  Singapore,  hoped  to 
reach  Padang,»SunmtraT  about  April  10.  Mr.  Perrine  is  in  charge, 
Accompanied  by  one  assistant,  and  he  proposed  to  secure  tho 
aervicea  of  ten  or  twelve  local  assistants.  The  programme  is 
limited  to  investigations  of  the  corona,  and  to  a  search  for  un- 
known objects  in  the  vicinityof  the  Sun.  such  as  comets  or  unknown 
ulancla.  A  spectroscopic  observer  could  not  be  spared  from  Lick, 
but  two  simple  spectrographs  will  be  taken,  in  the  hope  that  Ihey 
may  bo  made  uee  of, 

i'rof.  1).  P.  Todd  writea  to  u§:— "Quite  unexpectedly  I  am 
starting  for  the  eclipse,  hoping  to  reach  Singjipore  t-y  the  middle 
of  Aprtl.  Probably  I  shall  Iwate  on  the  island  of  Linga  or 
Singkep,  170  miles  S.K.  of  Singapore.  My  main  insirumotit  will 
be  a  i3-ineh  mirror  of  speculum  metal  6tted  with  a  revolving 
occulter,  in  ihe  eiin'Oiation  of  getfin;:;  a  few  coronal  streamers  on 
A  single  plate  and  rightly  timed  throughout  their  whole  length. 
A  botanist  and  perhaps  an  antliropologist  will  accompany  my 
expedition,  and  Mrs.  Todd  goes  also  to  get  material  for  her  book 
oD  Total  Eclipeoa." 

Mr.  Dyson,  on  his  way  to  Sumatra  with  Mr.  Newall,  writei 
to  us  from  Latitude  +33"  4%\  Longitude  i*  45"  S*  East,  under 
dat«  March  iS.  He  says  that  they  have  made  the  arquaintanoa 
of  ft  large  party  of  Dutch  astronomen* — Dr.  Julius,  Dr.  Xiiland, 
Mr.  J.  H.  Wtherdinck.  and  Mr.  Hudebr*Hht— who  are  on  board 
tb9  same  Tossel  and  have  kindly  given  him  details  of  their  com- 
preheniive  programme.  Thoy  puri>08e  taking  acalo  ph<  ' 
cf  tb»  «e)ip9e<r  Snn  with  a  4-ineh  lens  of  40  feet  foc^ 
mod  to  uae  > !  ^  lenses  f  r's  method.     1  heyj 

alao  have  a   /  camera   ■'  ,   4-inch   apei 

7  feei  IooaI  Icogtli,  and  two  prisma  ot  45   ench  \\  t»o  alit  s] 
•eopea,  ooftof  vlucb  will  be  used  by  Mr.  Wiitrrdinck  to  deti 
fthft  rotation  of  ih^coroDa;  end  agratiogof  14,000  lines  totbeinrfi 
TlMfv  also  intend  (o  iftako  polariscopo  obaervmtioosi  and  determma- 
t^ns  o:  ition  by  mcaiia  of  an  An^nim's 

■ad   tiu: [... ,  and  alao  obaerrvtioDa  ol    tenpentnxe, 

■jgnftyiw,  and  oCbeir  tbbga, 

S — *^— '  •'-'-'  (M  tbe  mmm  abip  bad*  from  the  Idaasarlii 
Ir.^  ''^^<^*    ^*beir  |iragnuDnie  is  do<  ao  eit«asire 

Uuu  01   ID1-  i'uu-h  aatraooBMink    Tbey  ffocosr  to  nake 
obacrvfttiona  to  d««ocft  «&j  |awribb'  <»ct  of  iht  coa&f 
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by  the  phenomenon,  and  \\\\\  also  take  the  opportuuity  to  make 
some  gravity  experimeuta  in  Sumatra. 

So  iar.  then,  as  we  know  at  present,  Sumatra  will  be  occupie«l 
by  the  British  observing  party,  tlie  Dutch  eipodition  as  above 
de«eribed^  the  party  from  the  Calcutta  Jesuit  Mission  mentioned 
in  our  February  number,  and  the  ^Vmerican  representatives — 
Prof.  Barnard  from  Yerkos,  Mr.  Perrine  from  Lick,  Mr.  Abbott 
from  the  Smithsonian  Institution,  Prof.  Brown  of  Washington, 
and  perhaps  Mr.  Burckhalter,  but  of  this  last  vre  are  not  buru, 
whUst  Prof.  Todd  will  be  comparatively  ne^ir  at  hand. 


A  DirrEHMi.VATiojr  or  tub  Solae  Motion. — In  the  early  days 
of  the  determination  by  spectroscopy  of  the  motion  of  stars  in  the 
line  of  sight,  it  was  suggested  that  such  results  could  l)e  mnde  to 
give  a  value  of  the  motion  of  our  system  in  space.     We  believe 
that  the  tirst  attempt  at  such  a  research  was  made  by  M.  Homann, 
who  published,  in  Ast.  Nach.  No,  2714,  a  result  based  on  the 
hpcc'lroscopic  observations  of  49  slars;  the  most  recent  (thero  hare 
probably  been  others  between  these)  is  by  Prof.  W.  W.  Campbell, 
who   publishes  an  article   on   the   subject   in   the   Aittrophysicai 
Journal   for  January,      The   principle    of   the   method    may    be 
enanciated  thus: — On  the  whole  the  stars  which  lie  in  front  of 
the  Sun»  looking  in  the  direction  in  which  he  is  going,  will  have  an 
apparent  motion  of  approach,  those  which  lie  behind  the  iSun  will, 
oa  the  whole,  apparently  recede.      Pi*of.  Campbell  puts  this  in 
rather  a  different  way  :  from  determinations  of  the  velodties  of 
2S0  stars,  bo  finds  the  velocity  of  the  solar  system  with  reference 
to  the  mean  of  them,  treating  the  actual  motions  of  the  individual 
ItArs  as  though  they  were  accidental  erroi'f.     The  exact  procedure 
as  follows : — If  V  be  the  motion  of  the  solar  system  in  space, 
V  be  the  observed  vehxiily  of  a  star,   D   be  the  angle  betweeu 
the  solar  apei  and  this  star,  then  V  coa  D  — i*  is  considered =0, 
00   that   the  velocity   of    the  star  relative  to  the  mean  of   tbu 
280  is  considered  a  quantity  which  will  appear  as  a  residual  in 
the  solution;  D  is  obviously  a  function  of  the  position  of  the  star 
and  of  the  solar  apex  which  is  easily  evaluated,  end  a  solution  of 
the  80  equations  (the  2S0  stars  are  collected  into  80  group8)give» 
a  value  of  Y  (i9'89  km.  per  second,  with  a  probable  error  of 

1*52  km.)  and  a  position  of  the  apei  of  the  Sun's  way  : 


Tira  Regions  of  Solab  Activity. — Just  as  spots  appear  in  par- 
ticular solar  latitudes  at  certain  phases  of  the  spot-cvcle,  so,  il 
has  often  been  suggested,  there  should  be  some  analogous  law 
which  regulates  the  longitudes  of  regions  of  activity  in  the  Sun. 
M.  WolftT,  of  the  Zurich  Observatory,  has  published  a  research  on 
this  subject  in  a  recent  number  of  the 'Journal  of  the  Italian 
Spectroscopic  Society  *  (vol.  xiix.  part  10).  The  author  tabuUtes 
the  positioua  of  the  groups  of  faculie  in  the  years  18S7  to  1893, 
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nnd  finds  that  in  the  ypars  18S7  to  iSSi^  thoy  rongregatt^d  about 
certain  centres,  the  longritudes  of  which  increased,  but  that  in  tlio 
yeara  189010  1S92.  a  sun-spot  minimum  having  hni)pcned  in  i8S9'6» 
the  facnlie  f^rouped  about  centres  whose  longitude  dirninialied;  but 
in  computing  the&e  longitudes,  Spore/a  mean  value  of  the  daily 
rotation  hod  been  used^and  in  the  iirat  period  the  menn  Intitiule  of 
the  faeulie  wa?  +  5**,  but  in  the  Jatter  period  was  +  22**,  so  that  this 
apparent  change  of  longitude  is  proof  of  the  fact  Ihat  Sporer'u  Uw 
as  to  the  change  of  rate  of  rotation  with  latitude  holds  for  facul® 
as  well  aa  for  spots,  in  fact  the  figures  deduced  from  these  faculu* 
ngrce  almost  exnctly  with  those  of  Hporcr'a  law.  The  main  con- 
clusion of  M.  AVoIfer's  paper  appears  to  be  that  at  the  expiration 
of  a  suo-Rpot  period  the  faculne  collect  near  the  equator  of  iho 
Sun  in  cnrtain  longitude.^,  and  Ihe  first  facuhc  of  the  new  period 
arise  in  the  same  lomjitmUs  but  in  high  latitudes. 


Thb  Lbokid  Meteors. — There  is  a  Report,  which  comes  \na  the 

Toronto  Astronomical  Society,  that  an  observer  at  York  Factory, 
iludson's  Bay,  caw  a  considerable  meteor-shower  on  November  15 
nnd  16  last.  The  notes  are  ns  follows: — *' November  15,  1900. 
Very  general  display  of  shootine-stars.  Some  very  big  ones  N.W. 
to  S.K.  Sky  full  in  shoals.- — November  t6.  Shooting-stars  seen 
until  dflyh'ght.  Scared  the  people:  they  thought  it  was  the  end 
of  the  world."' 


TnB  Making  of  a  Levs. — Messrs.  Cnrl  Zeiss  have  been  kind 
enough  to  send  us  a  reprint  of  an  article  from  McClure'a  Magazine 
for  October  last  (it  is  also  in  the  Jdhr  ftir  March),  w  hioh  doscribes 
and  includes  graphic  illustrations  of  the  great  gIa**s-works  at  Jena. 
There  is,  among  other  things,  the  account  of  the  casting  of  a  lens, 
which  is  interesting  enough  to  reproduce.  After  describing  the 
pouring  of  the  molten  gla.sa  from  the  crucible  into  the  mould, 
which  nas  more  than  4  feet  diameter,  the  description  goes  on : — 

The  mold,  with  the  ginwinp  leni  i>fltd«,  waa  now  cnTer«1  uilli  n  pliit«  of 
iron.  whtK'Icd  to  the  muuih  of  Ibe  L'ouliiig  funuictj,  und  liftvtl  uilli  chnintackir 
to  thr  liright  of  the  furnace  door.  A  moTnblf- frame  tranmni  wiu  thrn  pbuvd 
tindenkeathir.andit  wo*  quioVly  pnslipd  into  Ibe  furnace.  Workmen  wore  rfadj 
vith  brick  and  ntnrliir,  mid  in  len  minutes  the  l^ns  wna  vallivj  in.  Hrrp  it  it 
cooled  for  two  week',  nnd  liwri  hrou^ltt  again  to  the  open  air,  dull  and  milky  of 
■urfaoe  and  poaMV^Atmronlv  the  frctiernl  iilmp«  ttf  a  lens.  After  thnt,  Turdaywand 
wi-rka.  workn<*v»  H  '      .i  in  iKilJBhintfii.ndt  lo  pve  Itthf^flmU  form  which  it 

will  lifivo  in  thi-  _  r.  liiil  rniTelv  to  prf^iwr**  w  f'lr  Ihitt  import'int  aiHl 

nniiou*  day  wlnu ruhiintlcd  tu  ilmw  ^rnrfhtit?  tt^tf  f<*r  wnpcrfcctiuna. 

ciiirin;;  which  it  must  [nifBCvru  thoi'ltwc  terulinjuf  ittirrofrcopirmiil  (i]KK'lrtiiic»nio 
rxniniiintion,  A  ftw  biibblrv  it  rnnj  hare  find  pow.  for  buhhlri>  linre  nii  I'fTrrt^ 
c%c<'{>t  lo  rt>duoe  tlir  pn^nntce  uf  lt|;hl  in  a  niinutr  degree;  but  Tema,  denoting 
Vtie  intprofH*r  niiitiirc  of  the  ingredicntp  of  the  ^labft.  it  muit  not  have.  If  it 
tpat-see  all  tlin  tf«t»- laid  »uiiiciinii'»  it  requn-t  ^  -'itigKMid   ix'ti'fi  tniuir 

ri*je<  1e<l  lrn6»'«  ol  this  iitovt  privioiiti  of  glaw  '  1  ir»Aarv  )M>rfr('lian  ta 

allniT-'-i      .11..   .MiFM    vi'tit  10  the    fumncc  lioii^'. .    ^  ,ili   im*-"    i'r.-ni..i-   .'ire 

l.hnti  >  rnif'-d  to  a  high  temperature,  and  thu'  i.nd 

\\if\i  ■'■■  '"f  '"^  itiondia  or  wore.     Aflnr  ttiat  it  i-  ■-■  iti# 

lena-makfT  pn'|>er.  Uiat  kkUlcd  tnechanioi&n  And  inatiunuattcuji  vl  Jeua  or  of 
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Amprim  r>r  of  France,  wbo  polidhm  down  lU  sides  with  in6nite  rarr,  until  llioj 
rnich  tb*»  inMt  perfect  curve*  Bppropriate  to  the  refrtiL-tiou  nnd  di»pcr«iun  (if 
Iho  eIam  dfk^  rniployed,  Knoh  uf  lliesc  prorc«(K'((  lins  n^iiorbed  prriMmiit  lime 
Mtdnastfijst  mucti  money  ;  thn  bnrogIn>)ts  Tor  such  n  lehf>  would  coet  itbout  $5,000. 
To  thift  Uie  skill  of  the  oplician  would  add  in  poltalung  perhnpn  820.C00  niorr, 
•o  that  the  finished  lens,  ready  for  fittiog^  into  the  lelurco|M  lube,  would 
mpm^nl  un  expi^ndilure  of  iitiine  $25,000.  Through  iiucb  pains  nnd  vxpoiiso 
M  (his  must  st'ience  jiaw  tb&t  tuatikind  maj  pdd  a  lew  liicta  to  ita  knowledge  of 
some  distant  ct-nr. 


A  Catalooce  of  Vahiablk  Stabs.— Mr.  A.  "W.  Roberts,  of 
Lovedale,  South  Africa,  lias  |)ubli8liei],  in  Astronomical  Jottnuil, 
NoH.  491-492,  the  elernt-nls  of  93  vftrinble  starH  t^oulh  of  deoliun- 
lion  30°  tli^uct'd  tVuiD  his  own  observations,  aud  IVoiii  those  of 
other  observei-s  which  have  been  phiced  at  his  disposal.  It  is 
scarcely  nert'ssary  to  say  more  beyond  thnt  (he  ciitalogue  is  in  th« 
form  innde  familiar  to  us  by  Dr.  Chaudfer's  eimihir  work,  for 
thoRB  inler(^st(d  in  the  subject  will  no  doubt  obtain  the  copies 
of  the  A.  ./.  ;  but  the  following  paragraphs  from  Mr.  Kohertas 
introduction  arc  of  bufTicieut  generiil  interest  to  quote: — 

The  great  incre/nw  in  brigbtneM  of  some  of  tJie  Inng-jwriod  •tarR  is  indeed 
rmiarknblo.  For  instdnce  tlio  star  ($096)  J?  Cenfauri  is  at  lenfit  threi^  hundred 
limes  brighter  at  a  niaxiuiuni  tbun  il  is  at  n  miniiuum.  It  is  difllciilt  to 
MBfltiTC  bow  diich  &  tftupendoii?  inrroaM  in  light  and  hL*al  should  not  end  in 
complete  dmiBt.*grnti(»n  uf  Ihe  slar. 

It  luM  sdinetinii-9  l>oen  Mnled  that  all  long'pcriod  mrinblea  are  red  in  uoltinr, 

id  ehorl.pcriiKl  vaniiblcs  are  tvltitu.  On  ihia  matter  I  atn  not  able  to  speak 
with  crrfTiint-y  or  with  oouMdencc,  ris  my  own  hpprc<-iAtion  of  colour  is  poor, 
arising  eilhfr  from  actual  inability  to  readily  distinguish  diOercnt  shacles  of 
colour,  or  from  want  of  eiperienc^. 

It  19  eridonl,  of  course,  from  a  consideratiou  of  the  mtterial  «ipnli«d  by 
many  observers,  tlmt  a  majority  of  long-|>eriud  variables  are  red,  nnu  that  n 
Udjurity  of  i>>hort-r-eriud  Tariables  ore  not  red  ;  but  ihut  all  short-period  »tui-s 
are  white  I  oni  iucfiacd  to  doubt. 


b 


The  Weatueu  ix  March. — Mild  humid  weathor  prevailed  in 
the  first  week  of  Manli,  in  rontiniiation  of  the  weather  which  had 
characterised  the  latter  part  of  IVbnmry.  The  jirevalent  wind 
waa  S.W.:  more  or  less  rain  fell  every  day  to  the  total  amount  of 
one  inch,  and  the  excels  of  mean  temperature  as  compared  wilh 
the  averaf^e  was  3°.  Tlie  highest  temperature  recorded  was  54"^'! 
on  the  5th.  A  prolongi^d  period  of  March  weather  ensued  tintil 
the  29th,  wilh  bleak  north-easterly  wind?*  and  occasional  cold  showers 
of  rain  or  snow,  producing  a  measured  amount  of  o'5t;  inch  in  seven 
days.  After  the  25lh  the  weather  became  inteu-iely  cold,  the 
luijan  daily  temperatures  beiut;  10^  to  12^  below  the  average  vnlnei*, 
and  the  night  temperatures  falling  6'  to  8°  below  freer.ing-poinl. 
The  mean  temperature  for  the  22  days,  March  8  to  29  inclusive, 
wa»  37^*1,  being  4 A°  below  the  avernge.  The  munlli  was  tretierally 
cloudy,  and  the  amount  of  sunshine  was  small.  AV,  C.  N. 


Mu.  Lrww'a  books  are  too  well  known  lo  our  readers  to  render 
any  description  of  them  necessary  ;  but  Messra.  SaDipfou  Low, 
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Maraton,&  Co.,  who  are  now  Mr.  Lynn  a  publiebepn.  have  favoured 
»a  with  a  copy  of  the  tonth  edition  of  *  Celestial  Motions,'  which 
IS  getting  to  b(*  quite  a  thirk  book,  aa  it  grows  ^ear  by  vear.  It 
unforlunate  iLat  Kova  Pcrsei  was  not  discovered  a  little  earliffr 
08  it  would,  no  doubt,  have  found  a  pluef>  on  p.  71.  From  tbo 
filime  firm  wo  have  received  new  editions  of  *  Reioarkabtc  C-omet* 
and  ^  Bemarkable  Kelipse*'/-  wbii-h,  as  we  hare  before  Boid,  aro 
each  most  excellent  value  for  a  sixpouce. 


i 


EnuATA  IV  TUE  '  CoMpAMox;  1901. — Page  33,  .June  io,/or 
334  reM  335  ;  June  26,  for  4  read  341  ;  Auguat  5,  for  290 
r«iu/  265. 

It  is  -worth  while  putting  on  reconl  thnt  the  Meeting  of  the 
Astronomical  Society  in  March,  which  was  the  first  held  under  ll)9 
new  arrangeuieiit  of  hour,  ua^  fully  attended,  the  seats  being  jillud 
even  to  the  back  row.  This  may  Lave  been  due  to  the  attnictiou 
of  the  papers  on  the  discovery  of  the  new  star  vui  much  tu  to  the 
change  ia  the  hour  of  meeting. 


Mu.  A.  F.  LiKDCMA^H,  of  Sidmoath,  Enghind,  has  supplied  a 
fund  to  the  A«trononiisc1ie  Gesellschaft  to  furnish  rewards  to] 
anyone  who  will  help  ct)metary  research  by  oorapuliug  tho  orbitj 
of  a  comet.  In  Aati*onomical  Journal^  No.  493,  a  list  of  comet« 
from  1757  to  1852  wliose  orbits  have  not  yet  been  computed  ia- 
giveUi  from  wliich  intending  computers  can  select. 

The  Lick  Observatory  has  Ix-gun  the  issue  of  a  series  of 
Bulletins,  to  announce  the  more  important  discoveries  anil 
results  of  observation  whose  usefulness  depends  on  prompt] 
publication.  The  first  Bulletin  gives  the  results  of  meridian- 
circle  observations  of  reference  stars  for  measurement  of  Eros  at 
opposition. 

Tim  next  Meeting  of  the  Hoyal  Astronomii^al  Society  will  b« 
on  Friday,  April  12;  of  the  British  Astronomical  Association  on 
April  24. 

FnoM  AN  Oxford  Note-Book. 

A  niiiA5nc  project  in  the  departrnetit  of  meridian  astronomy  is 
announced  from  Bt-rliu  by  Dr.  Auwcrs  :  no  less  than  a  collection, 
collation,  and  publication  of  all  the  meridian  observations  between 
1750-1900,  as  a  hugrt  catalogue,  with  all  the  information  for 
proper  motions.  Germany  ha*)  shown  what  she  can  do  in  this 
way  by  organitin^  the  work  for  the  Catalogue  of  tlie  Astfo- 
nomisehe  (JeseUscliaCt ;  and  no  doubt  she  will  carry  this  new 
scheme  (hr(Ui«;h  with  Pucces^,  and  again  earn  the  gratitude  oE 
the   whole  astronomical  wurU.      Tue  idea   is  ko  startling   that 
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iiments  may  well  be  deferrwl ;  but  there  ip  one  point  on  which 
^question,  if  raiso<l  ni  all,  is  heat  raised  now.  The  epoch  select^ 
for  the  proposptl  Catalogue  is  iSys'©,  the  came  a«  that  for  the 
Astr.  ficsellschuit  Catalog;ue.  For  compariBOU  with  thp  nifasnres 
on  the  aMropraphic  plates  1900*0  would  be  much  more  ccmveuiefit. 
No  doubt  that  point  has  been  well  considered,  and  there  arc 
excellent  reasons  for  the  choice.  But  tlie  question  T  would  raise 
is  thw;  could  not  the  B.A.  ajid  Dec.  b©  given  for  1 900*0  as  writ 
rt*  for  1875*0?  It  would  be  an  immeme  boon  to  ninny;  and, 
thouijh  the  scheme  is  already  a  ]arjj[e  one,  I  venture  t^  tbink  that 
tills  addition  to  it  would  not  be  regretted. 


The  January  number  of  the  Astrophtfsical  Journtd  contains  nn 
interenting  paper  by  Prof.  Ncwoomb^  in  which  he  discussett  the 
quention  whether  there  is  a  perfectly  uniform  period  underlWng  the 
approximately  periodic  phenomena  of  Bun-«pota ;  and  lie  de<Mdes 
the  question  in  the  aftirmative,  giving  the  period  iu  years  as  11*13 
i '02,  with  maxima  in  i87i"52,  i882'65,  i893'7S,  1904*91,  &c.  ; 
and  minima  iu  iS/S'o^.  1889M6,  1900*29,  i9m*42,  &c.  In  the 
year  1SS9  Mr.  ilirayama  published,  in  this  ma^zine  (May  1889. 
p.  217),  a  list  of  *•  SuppOM'd  Suu-(jpota  ohser\ud  with  the  Naked 
Kye,"  from  the  Chinese  Annals.  I  discussed  them  provisionally  at 
1h«  time  to  seo  whether  these  records,  which  (jo  back  in  a  ti"ag- 
meutary  manner  to  A.n.  1S8,  would  perhaps  throw  any  IJ^ht  on 
iiUD-snot  |>onodioity,  and  came  to  the  conclusion  that  a  '*  mean 
period  of  1  i'o6  years  suits  Ihe  records,  giving  maxima  in    189, 

300 163^1  18S1  ''  {loc.  nt.  p.  219) ;  but  the  information 

yielded  waa  far  from  decisive  ;  and  as  it  was  by  no  means  certain, 
or  oven  ])rob»b1e,  that  the  period  was  exact  and  uniform,  the 
investigation  was  not  pushed  very  far. 

On  reading  Prof.  Newcorabs  paper  I  turned  again  to  these 
rewards  to  see  whether  ttiis  new  information  would  help ;  but  I 
must  confess  that  nothing  very  satisfactory  seems  to  come  from 
thorn.  Those  from  1077  to  1276  are  curiously  inconclusive: 
almost  any  epoch  of  maximum  would  suit  them  fairly  well.  Of 
course  naked  eye  9pot«  are  by  no  means  confined  to  maximum, 
ftnd  this  imperfecliou  in  the  records  may  make  it  impossible  to 
make  use  of  them  for  the  object  in  view.  Carrying  bock  New- 
comb's  epoch  and  period  we  should  get  maxima  in  1381*80, 
1370*67,  1203*72,  1181*46,  1136*94.  1081*29,368*97,302*29.  A 
glance  at  Mr.  llirayamu*t^  table  will  hUow  that  these  suit  the 
Chineqe  records  very  well  ;  and  one  is  inclined  to  think  New- 
comb*6  period  c«»nfirmed  with  great  exactness.  It  is  only  on 
trying  a  slightly  dilTerceit  period  that  we  find  how  ditiappointiiigly 
liftU  il.M  .•vact  period  aeems  to  affi-ct  the  general  agreement. 


IVb  have  bad  couRiderable  oicitement  in   Oxford   during  the 
last   month    eoncerniug  a  request    made    by  the   Professor  of 
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Astronomy  for  a  hou*»«  to  be  buill  adjoining  the  Univermtjr 
ObHrrvatory.  which  ia  placed,  as  at  GroeuwiL'b.  in  a  Park.  A  large 
Kwtion  of  thtf  Uuiversify  scea  evil  in  any  requeat  made  by  any 
nfifiUilic  man,  and  was  up  in  arras  at  oiu'o.  They  were  with 
ditHculty  persuaded  thnt  no  expense  to  the  Tnivfrsity  wrts  pn>- 
powd,  although  this  was  clearly  stated  from  the  first ;  and  they 
wfiFL*  then  fturo  thftt  this  was  only  the  beginning  of  a  movement 
for  all  scientific  pr(»fys*or«  settling  down  in  "  Villas  in  the  Park." 
This  is  the  view  adopted  in  tho  to]lowiu>r  poem  from  the  Oxford 
Matjazina  of  March  6,  which  may  b€t  taken  as  representative  of  a 
largQ  amount  of  literary  effort  on  the  topic :  — 

To  OoNGHKaATIOB. 

A  w«arv  ptttef  i*  Otford  town  for  wi^^hti  that  Inu-n^'l  »re, 
And  llita  nuioiig  iU  tbousaiifl  ilia  iLe  tmrdesi  is  by  far : 
They  prubo  the  hrart  of  Xatur<»*»  worki  witb  cpocb-making  kco, 
\H  Imvo  to  lire  in  rrwulfl  mtd  strMtj,  like  ordinary  m^ik ! 

]  foorvd  iuU)  Futurity  un  Fancy '•  roseate  vriitgg : 
1  anw  before  my  montitl  eye  an  altered  stale  uf  l-hinga  : 
Prorr8M>n  of  llir  Seieacoa  were  happier  far  tbna  now, 
For  Booh  wiUiiit  ttio  Parks  posaesMd  three  mem  and  a  eoir. 

No  witiketa  marred  tlu*  peaceful  ipot  wherv  batamen  lued  to  bat : 
No  pcT^uns  played  with  ho^Tkcy-stieks — there  waj  nut  nxim  Tur  thai 
Nu  athletes  akipued  with  munly  grace  about  th«  berba^  gnva — 
Profaaaora  and  their  viUaa  red  monopolised  tho  ooene: 

The  Otieniipt.  who  employs  hia  days  inrentini;  of  a  8tmk, 
The  AnimnI  MurpliolugUt,  who  twkt  the  niitsini;  link, 
likewiae  the  fienio  Auatomist,  who  r*«nda  yuu  liriih  t'roiu  limh, 
Saoh  ia  the  Parks  a  maniion  had.  desired  and  built  fur  tiiui. 

No  lonK«*r  doomed  hi«  feet  to  drn^  fur  many  waary  mitea 
From  Hrailmore,  Orii'k,  or  Xorh&m  B^kuI,  or  o'eu  from  fkr  St.  OilM, 
Nu  lut4|:«r  furced  to  crvoa  the  atnet,  'mid  riaka  that  uightly  lurk. 
By  the  BluMun  each  one  lived,  adjaormt  to  his  Work : 

Amid  x\*  wiriifl  and  familim  in  patriarchal  state 

Acc<>niphMir(l  UiuA  itadntU  UnU  ibv  Pnifeaburiatft: 

It  aeannvd  the  atars  through  teleaoopea.  with  nightcaps  (Ui  it»  uwui, 

Diaoected  in  its  dreaaiaf^own,  aod  leeluna  gave  m  bed. 

Thus  lited  ottd  worked  the  B<  blisa . 

S>  when  you  vote  (on  TCKSP  :r  mtiid  oa  tfaia 

Thr«n  tmght  ami  glurttMiB  proj.-n-  i.t.  i:k-  riiiire  luaj  folAl, 

And  if  y«u  rot*  the  propvr  way,  aauredty  it  will ! 

In  rvnly  to  th»  objection  it  wss  explained  tliat  do  Dew  grtwad 
w  to  M  taken  (tctn  the  flacre<d  IWk,  as  tbe  boose  vna  to  be 
rvithia  tbe  pivseiii  Obe^rvatory  eodusiuv :  aod  tbe  oiber  »cta<ntifie 
profceaera  riMry  fciodly  sigo^d  a  dedaratioo  to  the  effect  that  tbe 
caMD(«Distroao«Derw«e  quite  exc«Dlioctal,aad  that  DODcof  thtm 
had  aojr  M^easity  for  ni^bt-work  vhic^  nade  a  resid«nce  m  the 
I^He  viewable.  But  it  w  found  impoasiUa  to  pecettiir  itfi 
people  that  tone  ne^anowi  aAiie  «w  oot  coDceDM  ht  ihii 
appareatl;  itnighllbrvmrd    propoHl:    tba/  ««•  swv  that  if 
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rions  objections  were  reraove<i  there  inti»t  be  Botne  much  more 
ibtle  one  behind,  and  so  they  voted  against  the  scheme;  and  as 
only  125  voted  for  it,  the  motion  wag  lost  by  r.  Those  who  know 
the  ways  of  the  University  say  that  the  proposal  may  be  again 
presented  in  a  year  or  two  with  fair  chance  of  Bueceas. 


Tmi  note  of  M.  Ch.  Andre  in  Aatr.  Nachr.  No.  3698,  on  the 
light- variations  of  Eros,  is  sufficiently  etartlitic.  Ue  finds  the  total 
peritMl  of  5"  16"  divisible  into  two  periods  of^z'*  51"  and  2*"  25"" ; 
and  ooncliidiH  from  the  light-curve  that  Kros  is  a  donhU  piaiut, 
resembling  the  double  stars  jy  Lyno  and  U  Pega^i,  the  componenta 
revolvinj^  round  one  another  in  close  proAiraity  in  elliptic  orbits. 
He  hn*  given  the  t^st  for  verifying  his  hypothesis  (that  the  com- 
plex liyhi-turvi:'  should  giudually  disappear),  aiid  we  shall  therefore 
await  this  verilieation  with  great  interest.  If  it  fails,  some 
other  hyi>othesis  may  be  found  to  satisfy  the  facts.  I  sup|x>se 
if  the  JCarth  were  seen  as  a  point  of  light  the  grouping  of  the  two 
large  (>atche8  of  land  would  give  it  a  light-cune  similar  to  that 
described  bv  M.  Andre  for  Eros. 


A  WONDERFUL  Bcries  of  observations  was  made  at  the  eclipse  of 
May  28,  T900,  by  Charles  P.  Howard,  at  Wintoa,  North  Carolina  ♦, 
in  less  than  half  a  minute,  ile  devoted  73  seconds  to  photography 
— ** unfortunately,"  for  "it  was  a  great  mistake  to  give  so  much 
time  to  photography  and  80  little  to  the  view  through  the  wide 
Held  telescope.*^  If  the  eye-observations  lost  through  this  mistake 
would  have  bet'n  like  those  actually  made,  the  loss  is  certainly  a 
seriont4  one,  for  ni  the  last  half-minute  Mr.  Howard  made  some 
ftb'folutely  unitjue  dincoveries.  Some  of  them  "cannot  be  repre- 
senteil  on  paper  nor  described.  For  some  reason  it  seemed  as  if 
the  connection  between  mind  and  matter  was  in  plain  sight";  and 
Mr.  Howard  remembers  saying  to  himself,  "  This  is  what  we'll  see 
after  we  are  dead.'  This  seems  impressive  enough,  but  it  is  not 
given  the  premier  position  in  the  observations.  "  Most  con- 
spicuous and  wonderful  of  ulL**  (is  this  because  we  shall  never  see 
them,  even  nfur  we  are  dead  ?)  "were  eight  slender  white  stalks 
having  fan-shaped  tops,  that  rows  from  each  polar  region  to  u  height 
of  about  180,000  miles.  All  sixteen  were  exactly  alike,  except 
that  the  curvature  of  the  stalks  was  a  little  greater  in  those  fnrthest 
from  the  poles.  Their  uniform  breadth  was  about  3500  miles  and 
each  fau-^haped  top  was  nearly  an  equilateral  triangle  20,000 
miles  on  a  side ;  the  outer  side,  however,  was  about  rooo  milea 
shorter  than  the  other  two."  Drawings  are  given  of  these 
wonderful  things,  but  not  photographs.  Apparently  they  were 
not  shown  on  the  photographs,  and  Mr.  Howard  may  well  lament 


*  Friated  ms  b  pamphlet  by  B.  S.  P«ck  &  Co^  Hartford.  Oouu. 
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the  time  wasted  in  photography !  Those  who  are  ahle  to  obtain  a 
sight  of  this  pamphlet  will  read  with  almost  equal  wonder  of  what 
WftB  accomplished  in  the  last  three  seconds  of  totality,  or  rather  in 
only  two  of  thetn.  A  small  reddish  e^lare  was  at  once  recognized 
as  a  prominence  out  of  focus.  It  was  brought  into  focus,  and  its 
chief  features  noticed  and  measured.  Five  or  six  others  were 
then  seen  near  the  Sun's  equator  :  it  was  seen  that  the  corona  wax 
now  out  of  focus,  though  the  whit'i  stalks  were  still  visible,  plainly 
out  of  focus ;  and  "  while  the  eyepiece  was  being  moved  in  and  out 
to  focus  the  thread-Hike  prominence,  I  particularly  noticed  that 
the  white  stalks  went  in  and  out  of  focus  exactly  with  the  corona 
proper/'  I  do  really  trust  Mr.  Howard  has  gone  out  to  see 
the  eclipse  of  next  May.  We  ou^ht  to  know  whether  those  stalks 
are  still  there,  and  he  seems  to  be  the  only  man  who  can  tell  us. 


Nova  Persei  seems  to  be  fading  fast.  It  has  attracted  much 
attention  in  the  daily  press,  and  mnny  cuttings  have  come  to  hand. 
The  following  verses  appeared  (with  four  others  not  quite  so  good), 
over  the  signature  S.  Tomlinson,  in  the  Leeds  Mercury  "Weekly 
Supplement :  — 

The  New  Stah,  Nova  Persei. 

Oh,  shining  star,  how  bright  you  are. 

With  silvery  surface  glittering  orerbead  ; 
The  daylight  past,  how  soon  you  cast 

A  ray  of  lignt  upon  the  path  we  tread. 

Although  to  such  as  don't  know  much 

(That  I  am  such  I  do  regret  to  say) 
About  the  skiee,  to  our  blind  eyee 

It  surely  seems  oa  if  you'd  lost  your  way. 

But  do  not  mind  if  long  behind 

A  million  other  bright  lights  in  the  ball, 
You're  not  like  some,  who  nay  theyll  come — 

**  Oh,  yes,  we'll  come ! " — and  nerer  come  at  all. 


Fkaqments    of    a    letter    received    from    Port    Said,    dated 
March  19: — 

Uere  we  are  in  very  pleasant  circumstances  on  our  Butch  boat,  all  hale  and 

hearty In  the  skurry,  for  which  that  infernal  new  star  is  in  the  main 

respousibte,  I  forgot We  are  all  writing  letters  bard  for  posting  at 

Port  Said  to-morrow.  We  are  due  there  at  atraut  3  o'clock.  Our  first  day 
out  of  Genoa  was  grey,  cold,  and  choppy ;  and  meals  were  rather  serious.  But 
next  day  it  wae  beautiful,  and  we  passed  Stromboli,  Messina,  and  Etna  in 
brilliant  sunshine,  and  hare  bad  it  ench  day  since.  The  Dutch  Captain  is  a 
very  good  sort,  and  the  whole  n*Ci?ption  on  board  has  been  most  cheery  and 
hearty.  It  is  a  6rHt-rnte  Glasgow-built  boat,  and  we  fare  very  well.  Besides 
the  Dutch  party  on  board  there  is  one  of  geodetical  folk  from  the  Boston 
Institute  of  Technology,  who  come  to  swing  pendulums  and  observe  magneto- 
meters, and  dou't  much  care  whether  they  see  the  eclipse  or  not.  We  bew 
there  are  no  lees  than  seven  American  parties  going  to  Solok,  and  they  are  all 
ahead  of  ns,  ao  we  can  hardly  expect  to  find  a  blade  of  grass  left.  .... 
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MBETtXa  OF  THE  ROYAL  ASTRONOMICAL  SOCIETY. 

Friday,  1901  April  13. 

Dr.  J.  W.  L.  Ola.i8iur»  M.A..  F.B.S.,  Prtndent,  in  the  Chair. 

Seeretayies:  E.  T,  Whtttakkb.  M.A.,  and  W.  Q.  Tha0S3iia.t  {vice 
F.  W.  Dtson). 

TuE  Minutes  of  the  previous  Meeting  were  read  and  confirmed. 

The  I'resuUnt,  The  fiMt  busiiiess  is  for  me  to  announeii  that 
His  Majesty  the  King  was  gracioasly  pleased  to  signify  his 
willin^uesa  to  rewive  in  person  the  address  of  condolence  and 
congratuifltion  voted  by  this  Society.  Accordingly,  on  March  20, 
in  company  with  the  Secretary,  I  presented  the  addreea  to  tht» 
King  at  ?jt.  James's  Palace. 

^fr.  Whittakrr.  88  presents  have  been  received  since  the  date 
of  the  last  Meeting.  Among  them  the  following  call  for  special 
notice  : — enlargements  of  the  Astrographic  Chart  of  the  Heavens. 
which  have  been  presented  by  the  French  Government;  Prof, 
Hale,  Director  of  the  Yerkes  Observatory,  has  sent  a  photograph 
of  tho  cluster  in  Hercules,  and  also  a  photograph  of  a  portion  of  the 
Moon  taken  with  the  40-inch  telescope  at  the  observatory ;  Prof. 
Barnard  has  sent  a  photograph  of  the  solar  eclipse  of  1900  May, 
which  is  now  on  view  in  the  oflSce  ;  a  jxidf^rostat  has  been  presented 
by  Mr.  Alexander  Foote,  and  is  on  view  in  the  Meeting  Iloom, 

iVo/.  Turner  tbrn  riMul  a  paper  by  3/r.  //.  C.  Plumm«r  on  a 
melhcxl  of  mechanically  correcting  the  rotation  of  the  field  of  a 
sideroslat.  At  the  .lanuary  Meeting  he  (Prof.  Turner)  bad  tho 
honour  of  reading  a  short  paper  on  thU  subject,  wliich  had 
previously  been  studied  by  if.  Cornu,  Since  seeing  this  paper 
Air.  Plummer  had  made  a  simpler  aufrgeadoa  for  efEecting  the 
same  object.  (Prof.  Turner  tlien  described  the  method  proposed 
by  Mr.  Plummer  ou  the  blackboard.) 
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A   vote 

Turner. 


of  thanks  was  passed   to  Mr.   Flummer  aod  Prof. 


Prof.  Turner  then  gave  an  account  of  his  paper  relatinff  to  the 


reductions  of  the  Astrogrephic  CatalogiK 


iper 
It  i 


known  that  one  method  of  d(*aling  with 
convert  the  rectangular  co-ordinates  of 


is  prohably  well 


a^trographic  platea  ia  to 
the  stars  into  *' standard 


co-ordinates,**  whioh  g^ve  the  position  which  the  star  wouUi  occupy  I 
on  the  plate  if  there  were  no  aberration,  no  refraction,  and  no  ■ 


correction  to  scale-value,  by  the  aimpK"  addition  of  three  numerical 
terms  to  each  co-ordinate.  Now  the  plates  of  the  Astrographic 
Catalogue  are  so  taken  that  corners  ot  two  overlap,  and  the  aatno 
stars  are  seen  on  both  plates.  The  measured  co-ordinates  of  these 
stars  may  be  compared  (a)  directly,  or  (t)  by  reducing  each  set  to 
Bt^indard  co-ordinates  whii-h  are  connected  geometncally.  The 
present  paper  gives  formulae  and  tables  for  facilitating  method  {h) ; 
for  it  is  important  to  use  both  methods  for  detection  of  systematic 
errors.  This  is  a  kind  of  work  rather  unfamiliar,  but  I  feel  sure 
we  are  bound  to  have  a  good  deal  of  it  later  on,  so  that  1  have 
spent  some  time  on  it. 

The  Pi-fsldrnt.  1  should  like  i-o  ask  Prof.  Turner  whether  I  am 
to  understand  it  is  an  original  method  of  his  own,  or  whether  it  is 
n  well-known  method,  and  the  essence  of  the  paper  meruty  conaista 
in  adapting  the  formula?? 

Prof  Turner,  There  is  nothing  essentially  original.  It  ia 
rather  the  transfumiation  of  two  sets  of  linear  equations.  It  gives 
a  method  of  dealing  with  large  figures  by  a  mechanical  process. 

Sir  Hobrrt  Bail.  Mathematicians  who  deal  with  recondit© 
suhjecta  such  as  liomograpliic  systems  are  sometimes  told  that 
their  work  is  of  no  practical  use,  but  here  is  a  very  beautiful 
practical  illustration  of  two  homographic  systems.  I  should  hke 
ti  ask  Prof,  Turner  if  he  has  made  any  use  of  the  three  points 
common  to  the  two  systems.  There  are  three  points  on  each  of 
the  plates  which  have  the  same  co-ordinates  in  the  standard  syatem 
a^  they  have  in  the  actual  system. 

Mr.  H'.  H'.  i^ryrtnt  explained  his  paper  on  the  "Two  Method 
Personal  Equation."  The  paper  discussed  the  diffvnmces  of  the 
personal  equation  when  observing  chronop*aphicaIly  and  whea 
ot>serving  by  the  eye-and-ear  method  applicable  to  certain  QreenJ 
wich  observers.  Certain  progressive  changes  in  the  case  of  soma 
ohsen-ers  were  pointed  out,  as  well  as  periodic  clian^,  and 
changes  due  to  the  declination  of  the  object  observed,  and  hen 
to  the  position  of  the  observer  with  respect  to  the  observing 
clock. 

7Vo/.  Tumtr.     This  is  a  roost  interesting  paper,  and  the  commMit 
1  fhould  like  to  make  is  with  regard  to  an  incidt-utal  rvmiark  made 
bv  Mr.  Bryant.     He  referred  to  a  paper  by  Mr.  A.  W.  P  '         . 
of  South  Africa,  on  variaUr  stars.     I  looked  at  that  jtap 
and  am  surprised  that  it  did  :  -i -l  more  notice*.     Jii 

nsfd  by  Mr.  Hoberts  is  no  t-  i  the  piece  uf  work 


i 
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valuable,  that  I  should  like  to  draw  the  attention  of  those  who  aro 
looking  for  work  to  do  to  the  nntter,  lie  was  engaged  in  in- 
veati^tiug  the  personal  equation  in  e.itimatin:^  the  magaitade  of 
■variable  stars  aceonling  to  their  position  in  the  field  relative  to 
Ihe  comiwrison  star,  llis  inythod  was  always  to  make  obsena- 
lioas  twice  over — onc-o  with  a  direct  eyepiece,  and  once  with  an 
inverting?  eyepiece.  In  thU  way  he  made  a  very  complete  in- 
vestigation of  his  own  personality  in  estiruiting  the  m'lgnitude 
nccnrding  to  the  position  of  the  fiftlii,and  he  fonnd  the  remarkable 
result  that  the  criticiil  direction  did  not  take  a  horizontal  position^ 
but  liftd  an  anglh!  of  30"^  to  that,  and  it  is  very  important  to  know 
if  it  is  the  same  with  other  pMople  or  not.  Jt  would  h^  a  most 
valuable  thing  in  variable  star  work  if  that  were  known.  It  wo  ild 
be  a  piece  of  work  that  would  be  valuable  if  one  were  to  observe  the 
same  stars  with  two  different  eyopieces  for  about  a  year.  1  ara 
convioeed  that  oue  ha»  that  pert;ouaUty,  because,  in  examining 
ohservations  of  variable  stars  mad*+  by  ct^rtain  other  observer?,  I 
found  it  out,  but  it  is  not  easy  to  study  the  effect  when  the  direct 
experiment  made  by  Mr.  lioberts  is  not  made.  A\\  these  questions 
of  personal  equations  are  very  interestinj;,  and  although  th-s  one  I 
have  alluded  to  is  rather  off  the  line  oi  Mr.  Bryant's  paper,  1  hope 
he  will  excuse  the  digression. 

Thf  AMironomfr  Rot/al.     The  difficulty  that  1  feel  about  this  is 

to  wlmt  is  the  method  of  observation  with  which  we  are  d^^aling. 
Mr.  Bryant  has  mentioned  the  muscular  method,  in  which  the 
observer  waits  until  the  star  is  on  the  wire,  and  th'?n  taps,  but 
that  is  not  the  method  which  is  practised  by  ail  observers.  In 
cbronographic  observing  the  observer  should  regulate  his  action  so 

to  make  the  sound  of  the  tap  correspond  with  the  passage  of  the 
across  the  wire.  That  is  what  1  thought  everyone  aimt^d  at.. 
B  is  a  question- of  triining  the  muscles  sj  as  to  make  the  sound  of 
the  tap  heard  coincide  with  the  bisection  of  the  star  by  the  wire 
as  seen  by  the  eye.  As  to  the  eyc-andear  method,  I  am  aUo  not 
clear,  fmui  what  has  been  said,  as  to  what  is  th*^  method  of 
observation  by  diff^.^rent  observers.  The  old  plan  y\aa  for 
observers  to  note  the  positions  of  the  star  when  the  beat  of  the 
clock  is  heard  before  and  aft**r  the  transit  over  the  wire,  and  then 
to  estimate  the  relative  distances  Ixitween  these  and  the  wire.  I 
think  that  ^[r.  Bryant  assumed  it  to  be  entirely  a  question  of  ear. 
There  is  a  further  interesting  point  which  appears  to  have  been 
lo»<l  sight  of,  to  which  M.  Wolf  has  called  attention,     lu  his  view 

irsonal  equation  is  due  to  the  circumstance  that  a  star  iu  its 
e  forms  a  line  of  light  owing  to  the  persistence  of  vision, 

id  be  found  from  the  experience  of  practised  observers  at  the 
Observatory  that  there  wa-*  a  tendency  to  refer  the  star  to 
one  end  or  the  other  of  this  line,  and  that  personal  equation  was 
caused  by  this  idiosyncrasy. 

Tht  PretiiUiU  (to  Air,  Bryant).     Are  you  sure  tlie  observers 
»rvod  in  the  way  you  mentioned  ? 
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Mr.  Bn/(tfit.  It  seems  to  me  to  make  verj  little  differenoo 
whether  the  divisiou  of  the  •econd  is  done  by  eye  or  by  ear. 

Mr.  Holha.  Vn  answer  to  that  question,  aiid  oa  my  personal 
equation  is  now  being  tnlked  about,  may  I  be  allowed  to  explain 
exactly  how  I  observe?  In  observing  chronographically  I  wait 
until  1  see  the  star  actually  bisected  by  the  wire,  and  then  I  tap. 
1  am  one  of  a  veiy  few,  I  beliere.  wlio  do  that,  and  so  I  naturally 
record  the  time  of  a  transit  later  than  most  persons.  1  leanit 
transit-obsen-ing  from  Mr.  Dunkin,  and  I  think  ho  always 
observed  that  way.  He  used  to  say  '*  You  must  observe  what 
you  see,  and  not  what  you  think  you  are  going  to  see."  In  ob- 
serving by  eye-and-ear,  I  do  what  the  Astronomer  Royal  has  just 
described,  I  note  the  position  of  the  star  at  the  clock-beat  just 
before  transit  and  nt  llie  clock-beat  just  after,  and  I  have  somtf- 
how  a  distinct  mental  picture  of  the  two  poaitiora  of  the  star 
uith  the  wire  between  them,  and  1  eeem  to  mytielf  to  estimate 
tho  proportions  of  the  spac(^  with  the  same  accuracy  as  that  with 
which  I  read  a  micrometer-head.  Jiut  I  believe  that  I  hear  Uie 
clock  late^  and  so  I  record  the  time  in  this  case  euily,  which  will 
account  for  the  difference  between  my  personal  equation  when  ob- 
serving by  the  two  methods  that  is  shown  on  the  board, 

Mr.  Bryant.  There  are  two  of  the  computers  at  Greenwich 
who  olwerve  by  chronograph  just  as  31r.  ILailis  does,  and  their 
personal  equation  is  larger  tlian  his. 

The  Prfsidfnt.  1  ani  sure  the  Society  will  thank  Mr.  Brvant 
for  his  interesting  communication,  and  will  hope  that  he  may  bavo 
further  opportunities  of  continuing  his  researches. 

Mr.  McVUan  made  some  remarks  on  his  pwent  spectra  of  Nova 
Persei*.  Photographs  to  the  number  of  30  had  been  taken  of 
the  spectrum  of  the  new  star  up  to  April  10.  Kniargemeuta  of 
those  taken  on  February  27,  Miirch  3  and  1  j,  and  April  5  were 
mounted  together  and  shown  to  the  Meeting.  The  hydrogen 
absorption  lines  disappeared  from  the  photngrnphB  between  March 
r8  and  22.  After  that  little  detail  was  vitfiblo  except  the  dark 
and  bright  bauds  between  11/3  and  Hy. 

Mr,  WhiUnker  said  that  short  papers  had  been  received  from 
Mr.  iSUinUtt  WUhtnus  Ami  Mr.  f^hnrj'  on  the  Hiagnitude  of  Nova 
Persei.  Mr.  Sharp  sent  a  diagniiii  giving  his  estimate  of  tbd 
mngnitude  of  Nova  Persei  during  the  wholecourst^  of  its  visibility. 
Comparison  k'tween  the  resulta  obtained  by  Mr.  Williams  and 
Mr.  Sharp  had  been  made,  which  showed  some  points  of  interest* 
and  it  would  l^e  interesting  to  compare  both  of  them  with  the 
observations  made  at  the  l^cliffe  Observatory.  Mr.  Williams 
and  Mr.  Sharp  djd  unt  suoci^  in  getting  obctervafions  on  the 
same  nights,  so  that  their  work  was  to  a  certain  exteat  comple- 


I 


*  Owing  to  ft  fsiluro  in  tbe  hydrogen  vuppl^,  Ibe  Uatem  was  nvt  svciljibl* 
for  ■faowuiK  the  ttides  whuth  scoompanifld  tbfss. 
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xnentiiry.  On  the  night?  when  both  got  obeervationa  they  wen 
perfectly  io  agreement,  but  when  Mr.  Sharp  did  not  get  observt- 
tiona  he  made  a  conjectural  curve  to  till  up  hia  diagram,  which  was 
found  to  be  far  from  the  truth  when  compared  with  Mr,  W'ilhams's 
{taper,  because  it  apptrars  that  the  actual  changes  of  magnitude 
of  the  star  had  been  so  irregular,  or  rather  they  api>oar  to  some 
citetit  to  be  periodic  *. 

Dr.  liamhauu  1  see  Ixom  a  comparison  of  our  observatious  with 
tlioee  of  Mr.  \VilIiam8  that  we  agree  very  closely.  The  first 
ob«erver  seems  to  have  been  uufortunate  in  the  date  of  his 
obBervatioiifi.  He  seems  to  have  missed  the  minima.  The 
observations  I  now  contribute  have  been  made  in  continuation  of 
those  contained  in  the  last  number  ut'  the  MoiUhly  liotiwt^  but 
some  of  the  later  observations  htid  to  be  made  with  the  telescope, 
aa  the  star  lost  brightnes^i.  A  number  of  Apertures  were  used, 
varying  from  ij  to  lo  inches.  The  observatiuna  of  colour  have 
:S6me  points  of  interest.  The  observations  show  that  the  two 
phenotuena  of  brightnet^s  and  colour  are  related.  On  March  2t 
the  star  waa  as  bright  as  3*91*  and  the  colour  is  described  as 
having  a  stronger  yellow  tinge  than  when  last  seen.  On  March  23 
the  Nova  was  noted  as  being  very  red.  On  March  26  the  colour 
is  described  as  red  \^nth  yellowiiih  tinge.  In  general  the  colour 
has  varied  in  the  red  direction  as  the  light  of  the  star 
diminished,  and  the  same  thing  se^ms  to  hold  in  the  short  periodic 
variation. 

Mr.  AfcChan.  The  magnitudes  were  approximetely  estimated 
from  neighbouring  stars. 

Tht  President.  Does  Father  Sidgreaves  in  his  paper  say  anything 
about  the  minima  brightness  ? 

A/r.  MeCltan,     I  do  not  know. 

Sir  Hobtrt  Ball.  I  am  sorry  to  see  that  Dr.  Kambaut  was  not 
able  to  get  an  observation  on  March  19,  and  I  should  lUte  to  ask 
him  whether  he  does  not  think  it  waajwasible  that  there  was  another 
drop  in  the  curve  on  that  day,  I  huppencd  to  be  in  the  north  of 
Ireland,  at  Enniskillen,  and  1  took  some  people  out  to  show  them 
the  new  star,  but  it  ct>uld  not  be  seen.  It  wa^  evidently  at 
minimum,  and  I  ought  to  add  that  Perseus  was  low  at  the  time. 
The  next  night,  the  2orh,  1  was  in  another  neighbourhood,  and 
I  brought  some  people  out  to  demonstrate  the  disappwranca  of 
the  new  star,  and  there  1  found  it  back  again. 

Dr,  Jiamiaut.  What  Sir  Bobert  Hall  says  has  been  corroborated 
at  other  phices.  The  minimum  was  uottid  on  the  19th  by  Dr. 
Glasonapp  at  St.  Petersburg. 

Mr.  \\  hiitak^  then  described  a  paper  by  Mr.  A,  OraTutmj  oi 
Cambridge  Observatory,  "  A  Note  on  Meridian  Observatious  of 
Nora  Peraei." 

Mr.  Whitiaker  said  that  a  paper  bod  been  sent  by  Mr*  lHni4 
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from  tho  Cape  Observatory,  Pouth  Africa*  entitled  "Anomftloua 
Occidlatious  of  Stars  by  llie  Moon."  Mr.  Innt-s  began  his  pnpt?r 
with  the  statement  that  it  wna  posaible  to  tuepect  that  a  atar  was 
double  by  observing  its  occultation  by  the  ilixii).  If  the  atar  was 
double  its  two  constituenla  were  orcnlted,  not  at  the  same  instant, 
but  at  instants  whii  h  differed  slijihlly  from  each  other.  The  result 
■was  that  the  disappearanre  seeni«*d  to  taktt  place  in  two  stages,  or 
gradually.  Mr.  Innns  said  t!mt  apparently  for  phTMolof^iinl 
reasons  the  disappearance  did  not  take  place  in  two  stngee,  but 
took  place  gradually.  Mr.  Innefl  gave  a  remarkable  instance  of  m 
double  Mar  which  was  ol  served  lo  he  otcnU»'d  in  this  peculiar  way 
long  before  it  was  found  to  be  double.  This  observation,  which 
was  made  by  Sir  Thoma-s  Maclear  in  1836,  was  put  on  record,  but 
it;  was  not  until  15  jears  later  that  Burntiam  found  k  to  be  a 
double  star.  Another  remarkable  example  quoted  \^a3  the  star 
0  Tauri.  !Ie  concluded  Ids  paper  by  saying  that  probably  a  con- 
sideruble  number  of  the  stars  suspected  of  being  double  from  their 
appearance  at  occultation  would  be  too  close  to  be  visible  to  thii 
telcgcope.  Thepreat  point  iu  favour  of  iheseoecidtations  was  that 
they  could  be  observed  with  telesoopes  of  very  moderate  size. 
Mr.  Inres  proposed  to  make  a  collettion  of  records  of  smh 
anomalous  oceultations. 

3/r.  Bryant,  I  think  you  wnU  find  it  is  large  O  Tauri,  and  not 
omicron  Tauri.     I  have  lookfd  it  up. 

Mr.  WhHtaker,     He  spells  it  out  here — omicron. 

Mr,  KnobfL  Tbe  suggestion  made  is  a  very  old  one.  I  wrll 
remember,  in  the  early   sixties,  a  diecustsiou   taking  place  with 

fard  to  r  Cancri — as  to  whether  it  was  double;  but  the  alle- 
ition  was  refuted  by  l>awL*p,  who  observed  its  instantaneous 
disappearance  at  an  occuttatiou.  I  think  this  discussion  took 
place  in  1S65  or  1866. 

Mr.  TV^ii^rtAvr  described  another  paper  that  had  been  received 
from  South  Africa,  namely,  from  Mr.  A.  IP.  JloUrU^  on  "  Varia- 
tions of  R  Horologii  in  -igoo."  Mr.  Roberts  called  attention  to 
the  fact  that  the  liftht  changes  considerably,  and  that  at  it^ 
maximum  the  star  vaa  at  least  650  times  brigliter  than  at  ita 
minimum. 

Mr.  Whtttal-er  said  that  .If**.  Dennimj  had  sent  a  paper  on  a 
meteor  from  the  region  of  a  and  ^3  Persei  and  q  Aurigas, 
ilr.  Denning  compared  the  oh8er\atinnR  from  different  place.% 
and  found  as  a  result  (hat  the  object  fell  from  a  height  of  about 
84  to  27  mill's  above  the  English  Chanriel.  at  a  point  15  miles 
from  St.  Catherine's  Point.  He  compared  its  radiant  with  the 
radiants  in  bis  cata!ogue,  which  was  puhlishrd  some  years  ago 
in  the  Memoirs  of  the  Society.  He  found  that  it  did  radiato 
from  one  of  tbe  well-known  radianl-poitits  of  showers.  Mr. 
Denning  said  that  it  w-a.s  interesting  to  note  that  the  pOHilioo  of 
this  radiant  vvaa  exceedingly  close  tu  the  Nova  in  Persei. 
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The  following  papers  were  announced  and  partly  read  : — 

Rev.  J.  G.  llatjen,  "  Note  on  some  Engraved  Charts  o£  Pogsou'a 
proposed  Atliis  of  Variable  Stars." 

ir,  >'.  Denninrf.  "  Meteoric  Showers  from  the  Begioa  a-^ 
Pepsei  and  ij  Aurigic." 

it,  'i\  A,  Jnnci,  *^  Anomalous  Occultatioaa  of  Stars  by  the 
Moon." 

//.  C.  Pfummrr.  "  A  Method  of  Mechanically  CompenaatiDg 
the  Hotation  of  the  Field  of  a  Sidt*ro^tat." 

A.  yy.  Jtoheitg.     "  Variations  of  R  Jlorologii  in  1900." 

A.  Graham.  "Note  on  Meridian  Observations  of  Nova 
Poniei." 

A.  .S7o7i/<-»/  Williams.  "  Further  Observations  of  the  New  Star 
iu  Perseus." 

Jirv.  ]V.  Sidffreavet.     '*  The  Spcotnim  of  Nova  Persei,  Note  2." 

Ret'.  \V.  Sui'freavf^.  '*Th©  8pectrutn  of  Nova  Persei,  Note  3  ; 
Nova  Persei  as  a  Variable  Star  with  a  Variable  Spectrum." 

M.  C.  Sharp.     "  Observations  of  Nova  Persei.** 

(;,  i/.  Seahrokf,  If.  J*.  U'ujkton.,  a^id  E.  C.  Aikhuon,  "Further 
Measures  of  Double  Stars  made  at  the  Temple  Obiiervatory,  Rugby, 
during  (he  Years  i8c)5-ifjoo.'^ 

liadclifft:  Olttcrvatori/^  Qj/onl.  "  Observations  of  the  New  Star 
in  Perseus." 

//.  J/.  Turner.  "Formulae and  Tables  for  coiTectlng  Co-ordlnaleit 
of  Stars  on  DiCfereut  Photographs,  especially  different  PUtes  of 
the  Astrographic  Chart/' 

ir.  \\''.'liriftiHt,  **  Further  In\estigation  of  the  *  Two-Melhod  * 
Personal  Equation.'' 

The  following  gentleman  was  elected  a  Fellow  of  the  Society : — 

The  lUv.  Uichanl  Cuad  Pryur,  M. A.,  The  Rectory,  Grafton  Regis, 
Stony  Stratford. 


The  following  Candidat«s  wore  proposed  for  election  as  Fellows 
of  the  Society  : — 

Francis  William  Crool\  B.A.,  Barriater-ftt-Law,  Secretary  to 
the  Technical  Education  Committee  of  the  Kent  County  Council, 
4  DverclifF,  Oravesend  (proposed  by  Sir  D.  L,  Salomons). 

tVank  IxiwmaH^  B.A.,  Lecturer  in  Science,  &o.,  St.  John's  College, 
Batternea,  S.W.  (proposed  by  A.  E.  Moore). 

Charlfji  SicleeHf  1 5  Clitf  Terrace,  Hartlepool  (proposed  by  Sir 
B.  S.  Ball). 
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TILE  BBITISH  ASTRONOMICAL  ASSOCIATION. 

Thk  fifth  ordinary  Meeting  of  the  current  Session  of  the  firitiah 
Astronomical  Association  was  held  on  Wednesday,  March  27,  at 
bion  College,  Mr,  O,  M.  Scabroke^  the  President,  in  the  Chair. 

The  names  of  five  Caudidatea  for  merabertjhip  were  reod  and 
passed  for  Buapeneiion,  and  the  election  by  the  Council  of  nine 
new  Members  was  continued. 

Col.  E.  E.  Markwich  (Director  of  the  Variable  Star  Section) 
contributed  a  note  on  the  Nova  Persei.  He  stated  that  he  bad 
reduced  all  the  obserTations  of  brightness  of  the  Nova^  made 
principally  by  Members  of  the  Section,  according  to  the  H.H.P, 
scale,  and  plotted  them  on  squared  paper.  The  resulta  of  an 
inspection  or  the  light-curve  might  be  briefly  stated.  From  below 
the  nth  magnitude  on  February  19  the  light  shot  up  to  2*7  mag. 
(Dr.  Anderson's  observation  on  discovery)  on  the  aist.  It  con- 
tinued to  increase,  and  the  maximum  was  roost  probably  attained 
on  February  23,  0-3  mag.  After  this  the  light  fell  away  rapidly, 
and  the  object  was  of  mag.  1  ou  February  25,  mag.  2  on  March  j, 
mag.  3  on  March  7,  and  mag.  4  on  or  nliout  March  iS.  During 
the  past  few  days  the  variations,  according  \o  bis  obsenations, 
had  oeen  rather  anomalous.  Between  the  iSih  and  19th  March 
the  star  fell  quite  a  magnitude  and  a  halt',  from  3-71  to  525  mag. 
On  the  22ud  it  was  stilt  525,  but  on  the  24th  it  was  rated  4'o, 
BO  that  it  had  risen  a  quarter  of  a  mognitude  between  those  dates. 

Mr,  i/fiirif  EUis  stated  that  he  had  obtained  a  number  of  photo- 
graphs of  the  Nova.  In  examining  the  phites  it  was  very  notice- 
able that  the  image  of  the  star  was  large,  woolly,  and  ill-defined 
as  compared  with  au  onlinary  star.  He  attributed  this  to  the 
large  gaseous  enirelope  which  the  8i>ectroscope  appeared  to  indicate. 

J/r.  J/,  C.  Sharp  contributed  some  notes  ou  the  colour  of  Nova 
Persei, 

Mr,  TT.  T.  Ltfnn  estimated  the  star  at  below  the  5th  magnitnde 
ou  March  25  as  seen  at  Blackheath. 

Mr,  Brook  said  he  had  only  been  able  to  see  the  star  on  two 

consecutive  nights.     On  the   25th,  at  1 1  p.m.,  he  made  it  out  to 

be  mag.  5-3  on  the  Oxford  scale.     On  the  26tb  it  was  certainly 

/brighter;  be  estimated  it  at  4*5.     At  ]i.3o  it  appeared  to  be  still 

•brighter,  to  the  extent,  perhaps,  of  two-tenths  ot  a  magnitude. 

Mr.  Crommelin  said  he  could  fully  confirm  what  had  tK?en  said 
as  to  the  variation  in  the  brightness  of  the  stup  between  March  25 
and  26.  He  was  fortunate  enough  to  get  a  clear  glimpse  on  both 
woasions,  and  his  own  estimates,  before  receiving  Col.  Markwiek'c 
telegram,  were :  5*2  ou  Monday,  and  4*2  on  Tuesday,  at  11  P.H., 
on  the  Harvard  scale.  He  bad  receive*!  n  letter  from  the  Bev.  1\ 
E.  H.  Philiips,  in  which  that  gentleioau  put  it  at  5*5  ou  Monday 
night,  and  said  it  was  (juite  a  magnitude  brighter  ou  the  following 
night  at  9.30.     It  could  therefore  be  taken  as  established  that 
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there  had  been  this  sudden  rise.  As  to  colour^  Mr.  Lewis  was 
observing  th**  utar  the  previous  nit^bt  with  the  28-inch  telescope, 
and  be  »flid  be  had  never  seen  any  star  ho  red.  It  appeared,  bow- 
evtr,  absolutely  stellar — he  could  not  see  any  fotziness  aboot  it. 

Mr.  Goodatre  thought  there  could  be  do  doubt  about  the 
fluctuations  which  had  taken  phice  in  the  brightness  of  the  star. 
On  Monday  ni^ht  (March  25)  he  could  barely  get  a  glimpse  at  it 
with  the  naked  eye,  whereas  on  the  following  night  it  was  easily 
seen. 

Mr.  Mnw  thought  there  must  have  been  some  changes  Ust 
Sunday  night  within  a  very  short  period  of  time.  He  examined 
the  star  at  8.30  on  Sunday  night,  and  could  only  see  it  after  he 
\iad  set  the  telescope  on  the  star  and  looked  alonj;  the  top  of  the 
tiuder.  At  9.30  he  was  able  to  see  it  quite  clearly  with  the  naked 
eye.  He  was  rather  struck  with  the  change  in  the  spectrum 
between  the  1  ith  and  24th.  It  had,  of  course,  become  very  much 
fainter,  but  it  was  not  regularly  fainter.  The  bright  red  C  line 
was  proportionately  quite  as  bright  as  on  the  nth,  and  so  was  the 
G  line  ;  but  all  the  lines  between  those  two  were  vtry  much  fainter. 
He  thought  members  would  be  interested  if  they  tried  to  compare 
the  out-of-focua  image  of  the  Nova  with  the  out-of-foeus  image  of 
another  star  of  about  the  same  magnitude.  There  was  a  brilliant 
red  colour  in  the  out-of-focus  image  of  the  Nova,  and  the  whole 
appearance  was  totally  different  from  that  of  the  oorresponding 
image  of  an  ordinary  star. 

Mr.  litnry  Eliis  said  he  could  entirely  confirm  the  last  point  of 
Mr,  Maw's  remarks. 

Several  other  members  joined  in  the  discupsion,  after  which 
Mr.  Chamhtrs  read  a  letter  from  a  Mr.  A.  Elvint^  of  Toronto,  on  the 
connection  of  storm-perioda  and  rainfall  in  reference  to  the  sun- 
spot  period.  The  writer  slated  that  at  Toronto  they  had  a 
maximnm  of  cyclouic  storms  at  sun-upot  maxima,  but  in  the  case 
of  rainfall  they  had  two  waves  of  great  rain  in  each  sun-spot 
cycle.  Sir  Norman  Loekyer  had  observed  the  same  in  the  rainfall 
of  India  and  Mauritius. 

The  Urn.  A.  L.  Coriie  (Director),  presented  an  interim  report 
OD  the  Solar  Section,  dealing  with  the  solar  surface  during  the 
yew  1900.  The  general  characteristics  of  the  spots  observed 
during  the  past  year  were  their  small  size  and  rapid  evanescence. 
There  was  uo  e:(ample  of  a  group  remainiug  long  enough  on  the 
flolar  surface  to  reach  the  phase  of  a  siugle  dark  round  spot.  On 
August  29  and  30  Mr.  Hadden  observed  a  small  group  recorded 
as  being  in  a  high  south  latitude.  The  appearance  of  this  group, 
joined  with  the  rapid  decline  in  solar  activity,  would  seem  to 
tndjcate  that  ne  are  now  actually  at  the  minimum. 

Mr,  Crommfhn  said  it  was  well  known  that  the  beginning  of  a 
cycle  was  usually  signalized  by  an  outbreak  of  spots  in  high 
iatttudea.  He  remembered  this  was  the  case  in  1889.  One  of 
Father  Perry  s  last  observations,  published  in  the  R.A.S.  Monihbj 
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/Notices  for  November  1889,  before  he  weiit  on  the  eclipee  expe- 
dition that  ended  futally  for  btin,  was  the  outburst  of  a  i;rou|)  In 
high  latitudes,  which  was  the  begiunuig  of  the  cycle  that  culminated 
four  years  later  (ia  1S93).  80  that  they  might  perha^>8  look  upon 
thi«{  spot  in  high  latitudes  &s  being  the  begiuuing  of  a  new  cycle; 
aud  if  it  represented  au  eleven-year  period,  they  mi^ht  look  for 
the  maximum  about  1904  or  1905.  It  was  rather  curious  that  Ibe 
two  Spanish  eclipses  gave  opportunities  of  studying  the  Sun 
probably  at  extrt-me  minimum  and  extreme  maximum.  Last  May 
they  had  the  (Suu  practically  at  extreme  minimum.  The  uvxt 
Spanish  eclipse,  m  1905,  would  give,  as  far  as  eould  l>e  forei^eeii.a 
corona  of  niasimum  type,  and  it  would  be  very  interesting  lo  com- 
pare the  two.  Ihere  hud  t>een  a  paper  recently  published  in  tlie^H 
Monthhf  Notices  of  the  H.  A.  <S'.,  suggesting  that  the  solar  cycle  \%ns^^ 
due  to  Jupiter  and  Saturn,  and  tJie  theory  certainty  explained  a 
good  many  of  the  waves  iji  the  solar  cycle.  According  to  this 
theory  the  next  maximum  would  be  delayed  until  abuait  1908. 
They  had  an  opportunity  of  testing  the  theory  by  seeing,  when 
the  next  maximum  came,  whether  it  repeated  the  elexeu-yeurS 
cycle,  or  whether  it  would  be  delayed  two  or  three  years  longer.      ^^ 

Mi\  H.  JMye  exhibited  some  photographs  (with  the  aid  of  the 
lantern)  iUu^trativu  of  his  observatory  at  Stroud  Green,  mora 
particularly  in  order  to  show  bow  he  manipulated  the  roof  and 
sides,  lie  said  he  had  found  duroliiie  an  excelleut  coverLug  for 
the  roof. 

77w  President  thought  that  ordinary  canvas,  repainted  e?ery  two 
or  three  years,  made  the  most  satisfactory  roof. 

Mr,  Qooflacre  said  that  a  canvas  roof,  rti painted  every  two  or^ 
three  year?,  was  practically  everlostitig. 

Mr.  I/olmcs  read  a  translation  of  a  letter  he  had  received  from 
M.  Peridier,  of  Paris,  advocating  the  graphical  method  of  explaining 
celestial  motions  *'  to  be^nners  not  sutistled  with  the  |>edautic  ex- 
phinations  of  the  majority  of  our  manuals," 
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Tub  Monthly  Meeting  of  this  Society  was  held  oa  Wedneadayj 
evening,  April  17,  at  the  Institution  of  Civil   Engineers,  Greal 
George  Street,  Westminster,  Mr.  JV.  U,  Dint*,  President,  being  L 
the  Chair. 

Mr.  jr.  MariioU  read  a  paper  on  "The  Special  Characteristici 
of  the  Weather  of  March  1 90 1 ."  Nearly  every  one  will  reinetnbei 
how  bitterly  cold  and  uncomfortable  was  the  weather  of  last  months 
and  iu  this  paper  the  author  brought  out  in  a  very  graphic  mannei 
its  chief  features.  From  March  ist  to  the  12th  or  13th  the  tern- 
perature  wa^  slightly  aluive  the  average,  the  prevailing  winds  bein^ 
from  the  south-west  and  often  strong  in  force.  About  the  13th 
cbaage  set  iu^  wheu  Dorth-eoAturly  winds  became  prodomioont 


May  1901.]       New  Star  of  the  New  Century. 


191 


low  temperatures  prevaiM.  Tliis  continued  with  increasing  in- 
teasity  until  the  29111,  the  last  two  days  of  the  month  being  nearly 
of  average  temperature.  The  moat  r«roarkublo  period  of  the 
th  waa  the  five  days  from  tho  25th  to  the  29th,  when  the 
perature  was  more  than  10''  below  the  average  all  over  the 
ntry.  The  north- eantorly  winda  were  strong  in  force  and 
particularly  keen  and  dry.  At  the  Greenwich  Observatory  the 
ve  himiidity  wa8  oidy  52  per  cent,  on  the  26th,  and  54  pt^r 
t.  on  the  27th.  The  only  other  instance  during  the  past  54 
9  of  80  low  a  relative  humidity  in  the  mouth  of  March  waa  ou 
March  i,  1886. 

In  4.*oij»equence  of  this  keen  and  cold  weather  vegetation  was  aC 
a  standstill.  Snow  showers  were  frequent,  but  not  very  heavy, 
except  0!i  the  20th,  in  tlw  south-west  of  Kn^land,  \\\\et\  on  Dart^ 
moor  nearly  as  much  snow  fell  as  iu  the  great  blizzard  of  March 
iS^i,  and  an  the  29th,  when  a  very  heavy  fall  of  snow  and  raiu 
occurred  in  the  north-west  of  England  and  Wales. 

Although  tlw  death-rate  was  below  the  average,  there  wa«*  a 
eonwdrrablo  'ncreaBe  in  the  deatUt?  due  to  diseases  of  ihe  respiratory 

paper  t»y  JTr.  It  Strachan,  on  "  Vapour  Tension  in  Kelatioa 
to  Wind,"  was  also  read. 
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The  New  Star  0/  the  New  Century, 

Tbjb  early  history  of  the  new  star  in  Perseue  is  too  well  known  to 
astronomers,  both  amateur  and  profe-'sionul,  to  need  repetition. 
But  an  outline  of  the  successive  staffs  of  its  early  ijrowth  and 
beginning  of  decline  is  necessary  for  the  connection  between  theui_ 
and  the  subsequent  chany;e3  observed  in  the  failing  and  dying 
star. 

Frcjra  the  Harvanl  College  frequent  charts  of  the  aky  we  know 
that  the  No* a  was  pni(.lic:illy  not  in  being  on  February  19.  In 
the  small  hours  of  the  luoruiug  of  February  22  it  wim  tirst  observeil 
by  Or.  Anderson,  ami  was  then  between  the  tbinJ  and  second 
magnitude.  At  7  oV-tock  in  the  evening  of  the  same  day  it  was 
seen  by  Dr.  Copeland  as  a  bright  white  star  of  nearly  the  first 
magnitude,  with  a  strong  continuous  S|)ectrum  streaked  ^vith  very 
fine  absorption-lines.  A  few  hours  later  it  was  observed  at; 
Harvard  College  as  a  white  star  of  0*9  magnitnde,  with  30  dark 
Unes  crossing  its  strong  continuous  spectrum.  Later  in  the  same 
tught  its  magnitude  rose  to  035,  and  on  the  following  evening  it 
wems  to  have  reached  its  greatest  brilliancy  at  a  probable  magni- 
tude of  o'o,  but  its  spectrum  could  not  be  observed.  On  the  24th 
the  star  was  found,  both  at  the  E<linburgh  Observatory  and  at 
Harvard  College,  to  have  lost  in  brightness  and  to  have  changod 
its  B[jectrum.     Ou  thid  night  the  spectrum  appeared  with  tho 
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tmj  oF  bright  and  dark  bands  familiar  to  observers  of  Not; 
Anngs  in   February    1892.      The  decline   had   bc^UD,  and   tin 
epectrnm  bad  settled  10  u  comparatively  permanent  type,  as  shown 
by  many  sp^^cti-of^raphs  and  by  notices  from  private  obeerrers. 

On  February  28  the  star  waa  seen  for  the  firat  time  at  Stony- 
hurst,  and  its  spectrum  was  observed  and  photographed.     Sim- 
then  spectrographs  have  been  obtained  on  March  3,  7,  12,  16,  1 
20,  21,  22,  25,  27,  28,  and  on  April  1,  4,  5,  9,  11,  12,  13,  16 
and  the  rest  of  the  stars  history  is  drawn  mainly  from 
photographic  recordH. 

On  February  28  and  March  3  the  bright  hydrogen  lines  Wi 
very  strong  and  very  broad,  their  breadth  being  fjuite  30  tent 
metres.  These  retained  their  general  character  of  great  breadi 
and  relative  strength  up  to  the  hut.  But  the  breadth  of  tiie  &Ar\ 
hydrogen  lines  remained  uncertain  until  March  7,  when  a  short 
exposure  (quicker  trail)  revealed  the  red  side  margins  of  the  dar 
line.s  as  quite  distinct  from  the  blue  side  edges  of  the  bright  band 
and  8ho^ved  the  lines  to  be  then  about  one-fourth  the  width  of  ll 
bright  bonds.  They  have  since  then  slowly  thinned  away,  tirstj 
losing  their  centres  by  apparent  well-detined  reversals  ;  then  th 
violet  side  component  of  the  double  line  dwindled  and  disappea 
and  the  remaining  Hue  followed  in  decline,  being  seen  for  the 
time  on  March  21.  The  calcium  line  K,  which  was  brond  au 
bright  on  February  28  and  March  3,  fell  ofi"  nearly  synchrouuusl 
witn  the  dark  hydrogen  linew,  jjreceding  by  u  tew  days :  it  wa« 
quite  extinct  on  March  16, 

This  is  the  history  of  the  st^r  up  to  March  21,  omitting  deraila 
of  uncertain  interpretation.  On  March  22,  on  brst  sighting  th 
constellation  through  an  opening  in  the  clouds,  the  impressioi 
was  that  the  Nova  was  gone.  But  it  was  soon  found  in  the  fie 
of  the  prismatic  camera,  and  it  there  showed  an  unwonted  briUian 
yellow  band,  competing  with  Hn  and  Hft  for  precedence  in  lustre 
and  on  the  photograph  appeared  an  equally-prominent  blue  ban 
with  paler  companious  between  H/i  and  Hy,  on  a  much  enfeehi 
continuous  s}>ectrum  ;  and  lastly  a  renturkably  strong  extension  0 
the  bright  11^  band,  quite  doubling  its  ordinary  width.  T 
eventually  appesrt'd  to  be  a  j)enodic  spectrum.  It  was  repofltod 
on  two  very  trootl  photographs  of  the  25th  and  2Sth,  while  on  an 
intermediate  phite  of  the  27th  the  spectrum  was  very  cloeely 
same  as  on  the  21st,  with  the  blue  bands  nearly  masked  by  t 
continuous  t^pectrum,  and  the  11^  band  at  itJi  usual  width.  It  wmM 
alcto  noted  that  these  dates,  March  22,  25,  28,  uere  dates  o 
minimum  brig)Une»«  of  the  star,  showing  the  same  throe-da 
p^'riod.  Aud  aytit^'matic  mensures  of  magnitude  ut  several  observ 
lories  have  given  the  dates  of  minimum  hght  March  19,  22,  15 
28,  jif  and  April  6.  But  the  latter  minimum  was  pro1ong«id  t 
the  7th,  according  to  the  measures  of  the  Oxford  lUddife  U 
st-rvatory,  and  after  this  date  the  periodic  variation  luut  becoiu 
uncertain.     From  unaided  eye-compari(Ktns  the  star  vvaa  le 
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7  Pertei  on  A  pril  1 1 ,  i  a,  1 6,  20,  a  i ,  And  on  the«e  dates  the  spectrum 
WM  ot*  the  niinimum  type ;  it  was  brightep  thaa  /  Persei  on  April 
'»  4»  $•,  9t  I3»  ""'J  the  spoctruin  was  of  the  aon-minimum  type. 
The  spectrum  therefore  follows  the  light-cm*vu.  whether  this  is 
connected  or  not  with  any  periodic  occurrenco,  and  two  inferences 
j»p  be  drawn  from  the  changes :  ist,  that  there  was  for  a  time  a 
'  idic  rocurrence  of  some  cause  dimming  the  white  light  of  the 
without  stopping  it«  gaaeous  radiationa  ;  and  3nd,  that  the 
early  interpretation  of  the  region  between  H/J  and  Hy  •  in  favour 
of  bright  bands  on  a  comparatively  weak  continuous  speebram  was 
the  true  one. 

So  far  the  history  of  the  star  seema  to  be  that  an  extensive 
masa  of  cold  matter  was  rapidly  raised  to  a  hi^h  temperature, 
passing  succesfiively  through  the  sit.ages  of  the  white-hot  solid  and 
lifjuid  states,  the  iucnuiiescent  va]>oui*  state,  and  possibly  the  diH- 
sociated  gaseous  state.  The  changes  were  rapid,  and  our  weather 
in  both  hemispheres  unfavoumbie,  AV'e  have  seen  the  spectrum 
only  at  intervals  too  far  apart  to  follow  all  the  sucL'esiiive  changes. 
In  its  brightest  time  it  was  seen,  as  already  noted,  as  a  strong 
continuoas  spectrum  with  ouly  very  6ne  absorptiou-linea  ;  and  a 
few  houTH  Liter  the  absorption -lines  were  stronjrer  and  more 
nameroua,  showing  the  development  of  the  vapour  state,  and  then 
the  subsequent  changes  were  hidden  fi*om  us  until  much  of  the 
M-hitr'-hot  ma^s  bad  parsed  into  the  gaseous  state,  showing  bright 
bands  together  with  dark  lines. 

A  resulting  extensive  incandescent  gaseous  atmosphere  about  a 
comparatively  small  photosphere,  as  suggested  by  Prof.  Schciner  for 
y  Ca8siop»3iu?,  would  suit  tlie  later  days  of  the  Nova's  life  ;  and  a 
dark  revolving  companion,  small  compared  with  the  glowing  atmo- 
spliere  and  comparable  to  the  photosphere,  would  meet  some  of  the 
recjuirementd  of  the  periodic  changes  in  the  spectrum  ;  the  dark 
Btur  could  eclipse  the  white  photosphere  without  stopping  much  of 
Ihe  more  eitenbive  gaseous  radiation. 

This  would  account,  in  a  simple  way,  for  the  apparent  strengthen- 
ing of  the  blue  bands,  by  greater  contrast  on  a  darker  ground. 
But  the  new  appearance  of  the  bright  band  adjuining  IIC  at  these 
times  would  need  an  iuiprubublo  complex  arrangement  of  moving 
!bodios  to  uiiveil  this  illumiuation  at  the  minimum  of  general  light. 
There  is  no  rooiii  here  for  contrast  illusion  ;  the  bright  band  when 
present  has  always  been  much  brighter  than  its  close  neighbour  H^, 
Btronger  even  than  He;  it  has  more  than  once  been  etjuai  to  H^, 
Mid  on  April  20  it  was  the  stro^igest  Uiud  on  the  phoiogmphic 
f|>kt«,  excepting  ouly  a  line  of  maximum  strength  in  the  Hy  band; 
ttad  at  the  brighte-r  phases  of  the  ^tar  it  has  been  completely 
Icxtinct  even  when  H/j  was  present.  It  either  comes  into  being  at 
^the  minima,  or  is  completely  abtiorbod  at  the  maxuna  of  the  light- 
curve. 
In  the  earliest  days  of  the  star,  whence  came  the  immense  and 
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mpld  evolution  of  heat,  whirh  changed  its  condition  from  dnrKness 
to  the  Orion-type  brilliancy  in  less  Ihnn  48  hours?     Not  from 
internnl  convuUionB.     We  may  be  unable  to  set   limits  to  Ihe 
po'iftible  storms  in  hot  stars,  but   we  cannot  admit  such  lal^^nt 
cnpnhiJitiea  in  a  cold  mft."'s.     Arrested  motion  is  the  most  natural 
Bupposition  for  tlie  mechanism  of  the  universe;  and  collision  is 
rot  only  possible,  but  commends  itself  as  [tntbttble  by  the  appari- 
tions of  new  stars  always  in  the  Milky   Way.     Here  there  are 
luminous  stars  enough   for  many  hits,  and  there  are  probably  as 
many  more  dark  ones.     The  resuUs  of  impacts  between  slvllac^— 
masses  can  hardly  be  ima^ned  ;  and  it  would  bo  rasli  to  deny  thdH 
possibility  of  the  very  high   velocities  imparted  to  Ihe  8catt<^r«f^^ 
frairments,  which  are  needed  for  the  application  of  the  Dopnler 
principle  to  the  spectra  of  new  stars.     A  near  approach  woula  h 
a  more  frequent  occurrence ;  and  here,  again,  we  cannot  assigi 
limits  to  the  atmospheric  convulsions  at  the  rush-post.     But  ii 
n*Mther  of  thesr  possible  occurrences  can  be  found  a  sati^faclor 
cause  of  the  i<hifl  of  the  dark  lines  to  the  violet  sides  of  the  bri^t 
companions,  without  attributing  the  dark  syst^-m  to  an  npproacl 
ing  star — a  postulati*  which  the  persistent  repetitiim  of  the  aai 
way  diKplaccinpnts   in   at   bast   three   successive  new  stars 
gnmlly  discredited. 

Tlie  history  of  the  present  New  Star,  and  the  specialities  of  \\ 
BptH'tra,  taken  without  reference  to  its  predecessors,  are  for  thi 
most  part  in  harmony  with  the  more  probable  occurrence  in  »] 
of  a  compact  body  moving  at  high  velocity  through  an  eitcnaiv) 
region  of  cosmic  matter,  aa  proposed  by  Professor  Seeliger  ii 
l«aa  ♦. 

The  chief   objection  to  this  explanation  of  the  spectrum 
Nova  Auriga?  was  that  if  the  ob^ervfrs  at  Potsdam  had  8uccee< 
iu  a**8iguiiig  Ihe  true  positions  of  the  wave-length  centres  of  thV 
bright  and  dark  bands,  it  wa-^  neceswiry  to  postulate  very  high 
veUx-ilies  for  both  the  star  and  the  cosmic  clond,  opposite  and  in 
the  line  of  sight.      Nova  Persei  needs  only  the  velocity  of  the 
compact  star  through  the  cloud  at  comparative  rest.     In  the  spcctn 
of  this  star  the  wave-length  centres  of  the  bright  and  dark  oandf 
are  provided  for  us  by  central  reversals ;  and  when  those  of  the 
bright  hand-t  are  matched  with  the  hydrogen  lines  of  compari-mn 
stars,  they  are  found  to  lit  them  very  closely,  while  th- 
dark  series,  when  mBlchi"d   in   the  same  way  by  super] 
dark  11/3,  show  increasing  intervals  from  Wfl  of  the  lines  of  shorter 
wnve-lt*ngth,  giving  a   longer  dark   line  epi-ctrum.      The  longer 
a|H*(rtrum   indicates   apprt^aching  velocity,   and  the   same   length 
indimtcfi  wi7  veUvily  relatively  to  the  comparison  stars. 

The  compact  star  ru«^hing  towards  us  through  the  statioxisry 
cloud  ^Kould  show  at  fint  nothing  but  a  continnoaa  spedium, 
until  the  surface  became  heated  nifHciently  to  form  an  absorbing 
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or  rerersing  layer,  giving  the  nHdition  of  dark  lines  displiiccd  to 
thp  violet  aide  ;  while  the  torn-off  particles  of  heated  i-apour  would 
quickly  loee  their  iuitial  velocitiee,  coniing  to  rest  in  the  cosmic 
dond,  as  tho  lurainous  train  of  its  miuiature  the  shooting-stiir. 
Sufficient  breadth  might  be  given  to  the  absorption-lines,  which 
were  never  excessively  broad,  by  the  initial  density  of  the  vapour- 
envelope.  This  would  subside  by  eipansion,  and  the  dark  lines 
would  thin  down  and  disappear;  -while  the  bright  lines  would 
remain  for  a  longer  time,  as  in  Professor  Seeliper  s  illustration  the 
train  of  the  shooting-iitar  survives  the  more  brilliant  nucleus. 

The  great  breadtli  of  the  bright  hydrogen  bauds  would  have  to. 
be  attributed  to  very  high  velocitips  in  all  directions  of  glowing. 
hydrogen,  and  these  could  only  be  brought  about  by  the  gravi- 
titional  effect  upon  the  surrounding  cosmic  matter.  Hydrogen 
would  probably  be  abundtint  in  the  cloud,  and  thi?re  would  be 
meeting  streams  upon  the  photosphere  producing  density,  and! 
whirlwinds  of  groat  strength. 

Lastly,  the  variations  of  the  stars  magnitudf  do  not  appear  tc 
offer  any  serious  difficulty ;  for,  as  Professor  Seeliger  has  noted^, 
changes  of  this  nature,  and  changes  in  the  spectrum,  are  to  be 
expected  while  the  star  is  in  the  cosmic  cloud.  And  it  may  be 
added  that  even  the  periodic  changes  observed  in  Nova  Persei  only 
need  the  addition  of  a  revolving  companion :  a  circumstance  too 
probable  in  itself  to  injure  the  simplicity  of  Seeliger*a  hypothesis. 

Thus  so  long  as  we  restrict  the  discussion  to  a  qualitative 
analysis  of  the  spe^'trographs,  all  the  phenomena  find  their  es- 
planation  in  a  very  probable  occurrence  in  the  crowded  region  of 
the  Milky  Way,  except  the  periodic  appearance  of  the  bright  band 
adjoining  11^.  But  when  we  come  to  consider  the  measured  width 
of  the  bright  hands  of  Nova  Persei,  the  great  separation  between 
the  centres  of  these  and  the  centres  of  the  dark  companions,  and 
further  compare  its  spectrumwith  the  spectra  of  preceding  new 
«tar9,  it  must  appear  that  we  have  only  been  building  up  to  pull 
down.  The  enormous  velocity  required  to  sen'e  as  the  cause  of 
the  elongation  of  the  dark  hne  spectrum  is  enough  of  itself  to  shake 
one's  confidence  in  the  Doppler  effect  as  tho  real  cause  of  either 
the  width  of  the  bands  or  the  elongation  of  the  spectrum.  And  now 
that  we  are  forced,  by  the  repetition  of  the  same  apectnim  of  at 
least  three  successive  new  stars,  to  look  for  a  general  law  according 
to  which  the  velocity*  of  the  dark  line  source  is  always  towards  us, 
wo  can  do  little  more  than  wonder  and  wait.  But  it  seems  that 
it  must  at  least  be  admitted  that  a  doubt  has  been  cjist  upon  our 
most  cherished  conclusions  of  stellar  velocities  in  the  line  of  sight 
by  the  great  displacements  exhibited  in  the  ppectra  of  the  New 
Star  of  the  New  Century. 

StODjburat  College  Obwmtory,  W^  SiBOUZATBB. 

1901,  April  14. 
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Meteoric  Showers  in  the  Southern  Hemisphere. 

The  meteoric  streams  directed  from  radiftnts  in  the  southern  tkj 
are  little  known,  with  the  eiceptioa  of  those  within  30'  of  th 
equator,  moat  of  which  have  been  seen  by  European  observers 
Tile  very  great  innjority  of  the  sliowers  haviog  radiants  of  more; 
than  30^  3.  Declination  :»till  await  suitable  ubsexvalions.     It 
true  that  Neumayer  at  Melbourne  recorded  about  2000  meteci 
during  the  years  1S5S-63,  aud  that  Heis  determined  39  radian 
from  tliem,  but  these  results  were  very  meagre  and  unsatisfactory. 
What  is  required  is  a  searching  watch  of  the  southern  sky,  pro 
longed  over  several  years,  by  an  observer   of  experience  iu.  aud 
special   aptitude   for,   this   branch   of    work.     The    field    bein 
practically  unexplored,  there  is  a  aiass  of  valuable  and  interes 
materials  to  be  gleaned  by  any  one  who  will  essay  to  gather  them 
It  is  fair  to  assume  that  some  really  important  showers  exist 
the   firmament   of  the  southern   hemisphere.     The  Pereeida  01 
August,    the     Quadrantids    of     January,    the    A.ndromedes 
Novemlwr,  the  Lyrida  of  April,  and  the  Geminids  of  December 
ure  all  situated  in  more  than  30"  of  N.  declination,  and  it  is 
highly  probable  that  several  equally  rich  systema  are  visible  from 
radiants  far  south.     They  have  hitherto  escaped  discovery  because 
they  ha\'e  been  unsought  for,  but  they  must  ouickly  become  the 
prises  of  the  first  individual  who  prosecutes  a  thorough  uatch  for 
them. 

Of  the  streams  which  European  observers  have  already  dia- 
tinpuished  within  30°  S.  of  the  equator,  there  are  several  which 
exhibit  more  than  ordinary  strength,  as,  for  examploithe  Aquarids 
of  May  and  July,  and  the  Piscids  Australids  of  July.  But  the. 
radiants  are  comparatively  low  as  viewed  by  northern  observers, 
and  the  displays  are  therefore  presented  under  a  marked  dis- 
advantoge.  Lieut.-Col.  Tupman  pointed  out  some  years  ago  that 
the  apparent  richneiis  of  a  meteor-stream  varies  considerably  with 
the  altitude  of  the  radiant.  The  horary  number  of  meteors  for 
shower  in  the  zenith  may  be  computed  by  multiplying  the  borar, 
number  observed  by  the  zenith-distance  of  the  railiunt.  Thus  it"  a 
radiant  in  altitude  18°  furnishes  15  meteors  in  an  hour,  it  will 
furnish  49  in  the  senith  ;  if  a  radiant  is  in  altitude  27°  it  will 
yield  33,  and  so  on.  It  is  obvious  from  this  consideration  that 
obseners  in  Fuglaud  and  other  latitudes  fjr  north  cannot  witneea 
southern  showers  to  the  best  elfect-,  and  thai  many  of  the  most 
feeble  of  such  systems  must  elude  tlieir  notice  altogether. 

In  the  hope  tlmt  an  energetic  and  sustained  effort  will  be  made 
to  improve  uur  knowledge  of  these  streams,  I  subjoin  a  reference* 
list  01  some  of  the  most  prominent  that  have  l>een  already  dis- 
tinguished between  the  equator  and  35"  of  soutli  declination. 
There  must  be  hundreds  of  others  dtfttributod  amongst  the  welt- 
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known  coostellationa  of  Centauru8»  Crux,  Argo  Naria.  Faro,Grus, 


Chief  Meteoric  Showers  observed  in  the  Southeru  Sky. 


Badinnt. 
a.  a. 

o  o 

Aug.-Sept 4—16 

July 14  —16 

January    17  —14 

November     34   — 14 

January    56—12 

October    86  - 1 1 

Nov  .-Dec S6  —  33 

Ort.-Nov 98—10 

Jaa.-Feb 104  —27 

Oct.-Nov 121    —    I 

December     136  —20 

November    150   —11 

April     165   —  6 

A|inl     165    -15 

i\pril     189   —31 

April     190  —20 

>llarch 192   —  6 

March 203   —28 

April    205    —  9 


Radiant. 


S. 


217    -    9 

21S    -31 


April    

April    

April-May  ...,.,  226   —  5 

Ma)'-Juue   250   —  ci 

June-Aug.   ......  250  —34 

May-June    254  —  3 

June     268   — 12 

June     268  —34 

Jane     274  —   3 

July 283—14 

July-Aug 2S7  —24 

July- Aug 304   -J4 

July-Auj^ 31S   —10 

Aug.-Sopt 322   —22 

July 3 '9  —14 

April-May 334   —   2 

July-Aug 339   —»« 

July-Aug 339  —27 


The  dates  given  do  not  apparently  cover  the  whole  periods  of 
nsibility,  but  are  intended  to  refer  to  the  most  active  times. 
/Borne  ot  these  radiauta  are  rather  doubtful,  aud  the  poMtions  need 
eorrotwralion.  An  obsiu'ver  in  a  favourable  locality  woukl  soon 
be  able  to  re-d«termino  the  centres  ol:  nearly  alt  the  showers  in 
the  ILst,  especially  if  lie  watched  during  the  whole  or  nearly  the 
whole  ot"  clear  niotudeaa  nijtjhta.  The  visible  aspect  of  meteoric 
(•t  reams  ^uemlly  apiwara  to  be  one  of  great  tenuity,  aud  many  of 
them  will  only  meet  with  satisfactory  recognition  w hen  the 
heavens  are  watched  during  very  lung  periods. 

A  gi'eat  number  of  radiautji  do  not  yield  more  than  one  meteor 
ill  7,  8,  or  10  hours,  within  tbe  sphere  of  vision  cnnimnnded  by 
ouo  observer.  And  it  is  necessary'  tliat  the  observations  should  bo 
very  acouruto  as  well  as  durable,  tor  there  are  probably  more  than 
100  ditferenL  nidiauts  in  play  on  any  and  every  night  of  the  year, 
so  that  thu  positions  being  often  in  close  contiguity  aud  sometiues 
overlapping,  only  admic  of  individual  determination  when  the  path- 
directions  of  the  meteors  have  been  very  exactly  recorded. 

BUhoptton.  BriBtol.  W.  F.  J>SSKiSQ, 

1901,  Uikf.  18. 
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CORRESPONDENCE, 

To  the  Editors  of '  The  Ohservxiory: 

Confirmed  or  New  Variable  Stars. 

From  my  observations  I  can  confirm  or  report  the  following 
orange  stars  as  certainly  variable,  though  they  do  not  appear  in 
Chandler's  'Third  Catalogue  of  Variable  Stars,*  excepting  that 
B.D.  5i°'762  is  (1285)  in  the  list  of  unconfirmed  stars  at  the  end 
of  that  publication. 


I* 
Ei.-Bm. 

2. 
Bm. 

3- 

4- 

1900. 

6. 
DecL 
190a 

7. 
Mag. 

8. 

SpMtTUS) 

typo- 

B.D.  +5«**76* 

FerseoB 

h    m     B 
3  34    7 

0     1 
+51  12 

8-9 

KOr«*»» 

t74 

«37 

6 

G«roini 

6    6  16 

+22  56 

67 

EOr*»» 

IlL 

RD.+23«-i243 

>* 

6     5  25 

+*3  '4 

7*3 

TOr»* 

634 

521 

BJ).+43*''34»5 

Ofgniu 

»9  53  5» 

+43  59 

8-2 

ROr»» 

nr. 

*  Tbeae  ttnta  mre  midway  between  BOr  and  OrB. 

Col.  7  gives  the  B.D.  magnitude :  col.  8  the  average  colour 
from  my  observations,  the  notation  being  the  same  as  that  in  my 
letter  on  p.  278,  The  Ohtervaiory  for  July  1897 ;  col,  9  gives  the 
tvpe  of  spectrum  as  given  by  Kriiger  in  his  *■  Catalog  der  farbigea 
Sttrne,' 

The  variation  of  these  stars,  so  far  as  observed  by  me,  is  slight. 

The  magnitude  of  6  Geminorum  is  usually  nearly  uniform,  but 
at  times  it  becomes  decidedly  fainter,  it«  range  being  at  least 
o'6  mag.,  making  full  allowance  for  errors  of  observation.  My 
observations  on  its  colour  also  appear  to  vary  more  than  can  be 
accounted  for  by  errors  of  observation. 

The  range  of  B.D.  +23°"i243  is  j  mag.,  namely,  fr«n  7'4*® 

7'9  ""«• 

Subsequent  observations  confirm  the  variability  of    Bra.   18 
Kscium,  annouxfted  by  me  in  July  1897  as  apparently  variable. 
Sunderland,  1901,  April  16.  T.  W.  B^CEHOms. 

P.S. — Since  writing  the  above  I  find  that  Birmingham  an. 
Cancer,  is  now  brighter  than  usual. — T.  W.  B. 


May  1901.] 
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The  Velocity  of  a.  Per/tei  in  the  Line  of  Sijjkt. 

Mr.  Newairs  announcement  of  *'  the  Variable  AVlocity  of 
a  Persei"  in  The  OhMtrvatorit  for  Pecembpr  1900  *»xprt»!*«e8  a  hopo 
that  others  will  secure  observation?  of  this  star.  Four  observationa 
obtained  with  the  Mills  spectrogr.Tph  in  the  years  1896  to  1898 
were  published  in  the  Astrophjsienl  Jounml  for  October  i8gS. 
An  aaditional  obarrFation  was  seoursd  in  1890.  and  five  others 
have  been  secured  since  the  publiration  of  Mr.  Newall'M  an- 
nouncement. The  following  table  contains  all  the  Mills  observa- 
tions, with  tiie  time-intervals  between  successive  dates  : — 

Velocity.         InterTttl. 
pRte.  km.  dajs. 

1896  November  11    ........     —  2*0 

"    -v^  ,g 

1897  January  19    -3-5 

1898  July  12 -2-1  539 

1 899  September  25    —  i  'S  ^^^ 

1000  December  16    — s'o  ^^* 

26     —2*0 

«         30    -2*0  ^. 

30    -3*0  ,- 

1 901  January  13    —2*0  ^ 

These  ten  observations,  made  in  six  different  years, .exhibit  a 
range  of  only  two  kilometres.  Since  this  is  about  tluj  iwunl 
ranpe  in  onr  reaubs  for  wich  stars  (due  largely  to  changes  in  the 
observers'  personal  habits  in  measuring  lh«  plates),  we  may  say 
that  these  obf»**rvfttion8  afford  no  evidence  of  variable  velocily. 
Sevpral  of  the  later  ones  cjinnot  be  liai'motii7.ed  with  Mr.  Newall's 
periods  of  i6'8  or  4*3  days.  It  may  not  l)e  out  of  place  to  call 
iittention  to  ihe  fact  tliiit  the  inten'als  between  observations  are 
not  only  those  given  in  the  last  column,  but  also  the  sum  of  auy 
number  of  succeiwiive  intervals. 

Mr.  Newall'e*  velocities  range  from  -4  to  4-8  kilometres. 
Their  mean  value  is  +17  km.,  about  4  km.  above  my  value.  His 
vnlocilies  of  Capella  are  on  the  average  abjut  3  km.  below  my 
values.  Tliis  is  but  one  of  many  cases  illustrating  the  necessity 
and  the  ditliculty  of  eliminating  systematic  errors  from  line-of- 
sigbt  work. 

l>k  Obwrrtlory,  W.  W.  CaMPUKLI.. 

1901,  Mar.  15. 


The  Comet  of  a,d,  1737. 

Amongst  the  nnmeroiis  publlcalions  of  Whiston,  who  rjc- 
redded  Newton  in  the  Luf.wjian  Cliair  in  1701,  was  one  which 
appeared  in  1737,  ly^aring  the  long  title  *The  Astronoml.'ol  A'e&r, 
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or  an  Account  of  tho  mnny  remarkable  Celestial  PbenomenA  of 
the  Great  Year  1736,  particularly  of  the  late  Comet,  wliicb  was 
foretold  by  Sir  Isaac  Newton,  and  appeared  at  its  conclusion.* 
It  must  be  remembered,  in  reading  this  title,  that  the  year  is  taken 
as  commencins;,  by  tlio  old  style,  on  March   25,  and  Whiaton,  in 
enumerating   the   large  number  of  celestial    phenomena    which 
occurred  in  1736,  includes  amonjijst  them  an  occultation  of  AJde- 
baran  which  took  place  just  at  the  end  of  it  by  that  reckoning,  or 
vhat  we  should  call  the  night  of  March  24,  1737  ;  somewhat  in- 
consistently^ however,  he  also  includes  au  eclipso  of  (he  Sun  on 
Mrtrch  I,  and  a  total  eclipso  of  the  Moon  on  Miirch   15,   1736. 
The  comet  to  which  he  alludt's,  and  with  respect  to  which  he 
claims  for  Newton  the  first  successful  prvdiction  of  the  return  of  a 
comet,  was  seen  in  the  first  thr*»e  months  of  1 737,  having;  been  first 
noliced  by  Dr.  Rose  Fuller,  F.R.S.,  at  Spanish  Town,  Jamaica,  on 
the  26th  oF  January  (February  6  N.S.) ;  the  discoverer  says  "about 
Jan.  26,"  but  that  it  wa.<  then  so  bright  that  it  must  have  been  risible 
before.     Dr.  Kearsley  observed  it  at  Philadelpliia  on  January  27. 
Apparently  it  was  first  seen  in  Europe  (at  Gibraltar  and  Lisbon)  on 
January  29,  not   in  England  until  PVbruary   4  (15  N.S.)  in  the 
west  part  of  the  country,   and  on  the  following  day  at   We^t 
llorsley,  in  Surrey,  soon  after  which  it  was  noticed  to  have  a  tail 
2  j  or  3  degrees  in  length.     Whiston  did  not  succeed  in  seeing  the 
comet  himself  (though  on  one  occasion  he  repaired  to  Hampst-ead 
in  hopes  to  do  90  through  its  purer  air),  and  the  Astronomer  Royal 
(Dr.  llnlley)  wan.  he  tells  us,  e(|ua]ly  unsuccessful,     but  Bradley, 
then  Savilian  Professor  of  Astronomy  at  Oxford,  obtained  a  series 
of  observations  there  exlending  from  February  15  (36  N.S.)  to 
March  23  (April  2  N.S.).     Cnsnini  observe  I  it  at  Paris  until  the 
same  day  as  Rradley*s  laat,  but  Manfredi,  at  Rolr^na,  succeedrd 
in  following  it  until  April  6.     Bradley  calculated  its  orbit  from 
his  own  observations,  and  says  of  the  result  that  **  we  may  reason- 
ably  conclude  that  it  cannot  differ  much  from  the  Truth,  and  must 
therefore  be  near  enough  to  enabh*  future  Astroijomt'rs  to  dia- 
linguish  this  Comet  upon  another  Iteturn,  and  thereby  to  settle 
its  Period,  which  I  cannot  at  present  prvtend  to  do.  not  havinf? 
\x\M  with  an  Account  of  any  former  Comet  that  seems  likely  to 
have  boon  the  same  with  this,  whoreof  a  Description  has  )»e«*n 
,gi»'i^n    particular   enough   to  determine  this   Point."      It  would 
appear  that  Bradley  considered  that  the  observations  were  not 
[•iitlicicntly  oxtondrd  to  indii.*ate  ellipticity  by  thomfiehes,  and  that 
lurh  prediction  could  only  be  foundctl  on  the  method  apphtxi  by 
"[alley,  of  comparing  the  orbital  elements  with  all  others  whicli 
radbten  ralculnti-d.     But  Whi«ton's  staU'iiiPUt  that  the  return  of 
this  comet  had  bn-n  prrdi<'ted  by  Sir  Isaac  Newton  Mvm**  to  bavo 
b**en,  on  tho  pari  of  tho  latter,  a  mere  conjecture,  and  thatvfora 
.doubtfully  express^].     He  says  that  he  hA<I  been  beard  on  tnom 
than  one  cecaston  to  say  in  convormtion  that  be  thought  a  ecnavt 
would  return  in  1736,  but  wlien  pressed  &U>ut  it  dt>^«r  WV  a« 
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though  sorry  he  had  sAid  so  much,  but  could  not  deny  that  he  had 
formed  such  au  eipeclatiou.  Tins,  Whislon  thinks,  una  fouuded 
on  a  supposed  identity  betwetm  the  comets  oi  1533  and  i'668  (thu 
elemonts  of  both  of  which  Are  very  uncertain),  and  liis  idea  thut 
the  period  was  probably  not  i  ?6  yeara,  but  Ihe  half  of  it,  or  63 
yc»rs,  which  would  brinp  another  appcaranco  in  1736. 

Although  Bradley's  orbit  was  calculated  entirely  from  hia  own 
observatioua,  aud  a  somewhat  longer  rang:e  might  be  obtained  by 
including  those  of  otlitrs,  it  does  not  apin-ar,  so  far  as  i  kuow, 
that  anyone  else  hatf  determined  it  since. 

Yours  faithfully, 
Blockhealh,  1901.  April  6.  W.  T.  Ltkn. 


Solar  Eclipses  in  the  Cycle  of  that  of  1901. 

At  A  lime  when  st>  many  of  our  Ihoughtfl  are  directed  to 
the  great  eclipse  of  next  month,  it  will  perhaps  be  of  some  inlere^t 
to  refer  to  those,  past  and  future,  which  belong  to  the  same  cycle 
of  223  lunations,  or  18*03  yeft»*=** 

The  lirst  of  these,  on  1847  April  15,  was  total  over  a  short  tmct 
of  the  Indian  Ocean  and  the  nurtheru  portion  of  Australia;  but  I 
have  not  been  able  to  find  any  record  of  its  ubsenation. 

The  second  took  place  in  1865.  on  the  25lh  of  April ;  the  lin** 
of  totality  pnssed  across  South  America,  the  Atlantic  Oceiin,  nnd 
a  portion  of  Wt^stern  Africa.  Mrs.  Todd,  ia  her  *  Total  Eclipses 
of  the  Sun'  (and  edition,  p.  129),  reproduces  a  sketch  of  the 
corona  taken  on  this  occasion  in  Chili  by  Cap|>t;llelti,  which  is  giveu 
in  the  Mettn>roloE^i-al  Bulletiu  of  the  Collegio  Konnino  (iv,  8g). 

Eighteen  years  aftervvanip,  in  1883,  we  are  within  range  of  the 
time  (which  may  be  said  to  have  commenced  witli  the  great  Indian 
eclipse  of  1868)  when  astrouomora  were  determined  to  lose  no 
opportunity  of  augmenting  our  Rolar  knowledge  on  the  occasion 
of  a  total  wlipeo,  in  whatever  part  of  the  world  it  should  occur, 
|jrovided  a  portion  of  thin  is  ou  terra  Jinna.  The  only  opportunity 
of  ob»er\'ing  that  of  1883  Mny  6  (a  very  tempting  one  because 
the  duration  of  tolnlity  I'xceeded  five  minutes)  was  on  Caroline 
Island,  a  mnro  coral  atoll  near  the  Marquesas  Group,  in  the  Pacitio 
Ocean.  Successful  observations  were  obtained  there  both  by 
American  and  Kuroi)eftn  parties  (M.Janssen  being  with  thu  latter), 
but  into  the  detail  of  these  we  need  not  enter  here. 

Next  month  we  shall  \x*.  at  the  end  of  the  next  cyde,  ami  by 
the  end  of  it  wo  nholl  hope  to  hear  that  o.ir  friends  and  other 
astronomers  have  been  favoured  with  6uu  weather  on  the  iSth  at 
all  or  most  of  the  localities  at  which  they  tiave  t&keu  up  their 
stations. 

In  1919  a  total  ei-Iipse  of  the  Sun  will  occur  on  May  29,  the 
track  of  the  bhadow  pnitsjng  from  the  north  part  of  South  America 
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across  the  Atlantic  to  Central  Africa ;  vhere  longe&t,  the  duntion 
of  totHlity  will  amount  to  six  minutes. 

Of  all  the  later  ones  belonging  to  this  cycle  the  paths  of  which 
are  given  in  the  maps  in  Oppolzer's  '  Canon  der  FinBtemiBse/  two 
onlj,  those  of  2081  September  3  and  2135  October  7,  pass  over 
any  part  of  Europe ;  the  former  w  ill  be  total  in  France,  North 
Italy,  and  Turkey,  the  central  line  of  the  latter  will  pass  over 
England  and  Germany.  Those  of  1955  Jane  20,  2009  July  22, 
and  2o8x  September  3  will  be  total  in  India;  those  of  2045 
August  12,  2099  September  14,  and  2153  October  17  in  the 
United  States  ot  America.  Yours  faithfully, 

Blackheatb,  1901,  April  9.  W,  T.  LXW. 


OBSERVATORIES. 

Stuittuubst  Cqixege. — Eather  Sidgreaves's  neat  little  annnal 
for  the  year  i9oo,cantainingchiefly  the  results  of  the  meteorological 
and  magnetic  observations  made  at  Stonyhurst,  and  the  jneteuro- 
logical  obocrvatiuus  made  at  St.  Ignatius's  College,  Malta,  by  the 
Rev.  J.  F.  Dobson,haa  lately  been  received.  The  astronomy  done  at 
Stonyhurst  is  chiefly  solar,  but  some  stellar  spectrographs  have  been 
taken,  the  resfVilts  of  which  will  doubtless  be  communicated  to  the 
Astronomical  Society  in  due  time.  The  drawings  cf  spots  made 
iu  1900  number  157  ou  as  many  days,  which  is  fewer  than 
usual,  as  some  alterations  to  the  dome  put  the  instrument  out 
of  use  for  a  time.  The  mean  spotted  didc-area  deduced  from 
these  drawings  is  0*55  against  0*74  in  1S99  (the  unit  being 
s^ViJ^  of  the  visible  di^).  Faiher  Sidgreaves  say^  : — "  It  ia  not 
j^t  cicar  whether  we  have  ariivtd  at  or  passed  the  minimum 
epoch,  and  there  is  the  came  uncertainty  about  the  maximi^m 
epoch  of  magnetic  disturbances.  Taking  the  extreme  range  <^ 
the  Declination  magnet  on  each  dav  as  a  measure  of  the  m^netic 
disturbance  on  the  day,  the  mean  of  iheae  for  the  year  ia  9''7 
against  12**9  ^^  the  preceding  year.  But  a  small  spot-groop  was 
sketched  on  September  2  and  again  on  September  3  in  latitoda 
*-  25^,  and  this  appearance  in  high  latitude  ilst  be  the  foremniier 
of  the  expected  rt^vival  of  solar  surface  actit ity." 

Tmo  researches  made  at  Stonyhurst  during  the  year,  one  oa  tl» 
comparuon  between  individual  sun-spots  and  earth  magnetae 
stoius,  the  other  on  the  duration  of  sun-fpot  disturbance,  faftve 
aheady  been  noticed  iu  the^e  pages  *. 

*  Sw  BqioHs  of  R.  JL  S.  Uwlirgs  19CO  Jcae  s.iid  19CI  Ju-aafy. 
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Tub  Nobwbgian  Nohtii  Polar  Expeditiox,  1S93-1895 ; 
Vol.  11.  WtTKNTiFic  Kebults  •, — This  v\ork  has  already  beeu 
brielly  referred  to  in  these  ^Migea  (vuU  Oxford  Xote-BooU,  1901 
February ),  but  this  line  large  voiuiue  with  which  we  huve  been 
fttvoured  demands  a  fullt-j"  desrription,  although  tbo  work  scarcel/ 
lends  itself  I0  anything  in  the  form  of  criticism. 

It  seemti  that  Dr.  Nansen,  I  eforo  he  started  ou  bis  well-kuowii 
ex[)edition,  c«jnHuIted  \arious  autliuritie^  on  the  scientific  work  that 
ho  would  be  able  to  do  ;  he  aaked  Prof.  Geeluiiiyden  of  Christiania 
about  astronomy.  Or.  Mohn  and  Prof.  Neuniuyer  about  earth- 
magnetism,  Prof.  Schiotz  and  Colonel  Von  ^jterncck  about  gravity 
eJE})enmeut8  ;  aud  these  gentlemen,  evidently  reali^iu^  the  import- 
ance of  the  occasion,  gave  their  beiit  advice,  ami  each  took  care  that 
the  expedition  wafi  equipped  in  the  best  possible  v\ay  for  research 
ill  hi:i  particular  science.  Moreover,  Dr.  Nanaeu  took  an  able 
olFicer,  Lieut,  (now  Cnptuin)  Scott-Jtanaen,  who,  as  k  shown  by 
the  book,  18  a  skiitul  and  energetic  obt^erver,  and  the  volume  now 
before  ua  contains  in  Ihrfo.  MJctions  the  results  of  observations* 
made  chiefly  by  him,  coii»piled  renpectively  by  Prof.  Geelmuydeii, 
Mr.  A,  y.  Steeu  of  Christiania,  and  Prof.  .Schiotz. 

The  astronomical  results  are  by  their  nature  not  of  particular 
general  interest,  since  they  were  made  mainly  for  determining  the 
pustlion  of  the  party  or  for  tindin^  azimuth  necessary  for  the 
magnetic  observatiuus.  The  observation  of  Johansen  and  Xansim 
on  1S95  AprU  7  will  be  read  with  feeling  of  interest,  for  under 
that  date  there  is  set  down  **  Meridian  altitude  of  tiruu,  L.  L. 
10°  27"";  and  since  the  declination  of  the  !5un's  lower  limb  on 
April  7  ia  6°  35',  this  indicates  that  the  observers  were  well  uithiu 
four  degrees  of  the  pole.  Truly  a  unitjuo  observation.  Tho 
tibaervations  throughout  are  given  with  much  clearness  of  detail. 
■od  the  book  may  he  recommended  as  a  collection  of  arithmetical 
examples  for  ihe  use  of  students  who  are  learning  the  theory  and 
formula!  tor  finding  latitude  aud  local  time  by  sextant  aud 
altazimuth.  Moreover,  charts  are  adiled  to  the  book,  deduo^l 
from  these  observations,  showing  the  track  of  the  *  Frara '  and  the 
course  of  the  aledge-journeys,  which  supply  onswers  to  the 
examples. 

The  magnetic  obsenrations  are  of  more  general  interest,  in  fact 
it  is  scarcely  too  much  to  bay  that  from  a  purely  scientific  point  of 
view  a  series  of  determinations  of  the  magnetic  elements  in  the 
neighbourhood  of  the  North  Pole  is  quite  the  most  important  work 
that  could  be  done  by  a  polar  ex(>edition — firht  because  of  their 
rarity,  and  secontUy  because  they  are  ntar  the  pole,  where  changes 
in  direction  of  the  magnet  Mould  be  large  at  com)iaratively  near 
stations.  The  observations  were  made  by  Lieut,  Sctitt- Hansen, 
during  tho  33  months  from  1S93  October  to  1S96  July  he 
J)y  Fridtjof  Xaiuexi.    Longmans,  Qrcea,  k  Oo  »  Loudon,  1901.     301.  ueL 
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made  determination  of  the  magnetic  elements  on  194  davH — tiret 
in  a  lent  on  the  ice,  then  in  a  ftnow-lint.  and  afferivards  in  a  house 
made  of  blocks  of  ice,  always  at  ttxich  a  distance  from  the  ship  that 
the  iron  in  her  could  not  be  supposed  to  have  any  effect  on  the 
observations;  but  the  observer  haJd  to  make  experlmeuta  to  deter- 
mine the  effect  of  a  revolver  in  close  proximity — the  presence  of 
bejire  making  the  revolvern  necessity.  The  result  is  a  series  of 
determinations  of  magnetic  declination,  horixontai  force,  and  dip 
nt  various  places.  Dr.  Schmidt,  of  Gotha,  lias  computed  the 
theoretical  values  of  these  elements  for  the  same  places,  and  com- 
pared the  ob.served  and  calculated,  which  is  a  system  that  he  has 
strongly  advocated  in  all  cases,  and  of  which  the  desirability  is 
obvious.  The  table  Obs.— Cnl.,  given  in  this  book,  cannot  but  be  of 
the  utmost  value  for  the  improvement  of  the  mapietic  theory:  it  may 
be  summarir^  here  by  saying  that  the  obsen-ed  declination  agrees 
with  the  computed  in  longitude  130^  E.,  but  is  smaller  going  east- 
ward from  this,  and  larger  going  westward.  There  is  one  very 
remarkable  observation:  on  1894,  November  24,  the  declination 
apjwnred  to  change  by  26°  in  about  iit'teen  minutes.  The  observer 
notes  that  the  sky  was  overcast,  but  assumes  that  there  must  have 
been  a  considerable  amount  of  aurora  borealis.  In  longitude  1 2*^  B., 
latitude  83°,  the  observed  declination  wiis  about  8°  smaller  than  the 
computed.  The  observed  hori/outal  force  was  smaller  than  the 
computed  throughout  by  about  one-third  of  the  whole  amount, 
and  the  observations  of  dip  were  throngliout  in  excess  l>y  alioiit  45' 
in  the  mean.  The  observations  of  magnetic  declination  are  ex- 
hibited in  the  same  charts  as  tho  voyuga  and  journey,  uhtch 
conveniently  show  the  main  result*. 

The  gravity  experiments  with  pendulums  are  of  tlie  pame  value 
na  the  magnetic,  since  they  add  to  onr  knowledge  of  a  region 
peculiarly  inaccessible.  Half-second  invariable  pendulums,  with 
the  coincidence  apparatus  of  the  kind  designed  by  Col.  Von 
Stemeck,  were  procured  for  the  expedition,  and  the<(e  also  were  put 
in  the  charge  of  Lieut,  Wcott-Hansen,  who  mnde  (iHtenninations  of 
the  relative  value  of  gravity.  The  accuracy  of  the^o  may  l>e 
({uestioned  by  some,  since  they  were  of  necessity  made  sometimes 
in  the  saloon  of  the  ship,  and  the  stability  of  the  supjiort  may  Ixj 
thought  not  to  have  been  sufficient ;  but  Lieut.  .Scott-llansen  Iiaa 
sntistifd  himself  that  this  source  of  error  has  little,  if  any,  effect, 
'Jlie  results  of  theee  observations  have  been  drawn  up  fitr  press  by 
Prof.  O.  E.  SchiotK,  who  adds  some  interesting  remarhs.  He 
ways : — 

Kftnsen'a  «xpe<1iti»n  bus  fumiibvd  the  flr«i  anwer  to  the  qiie0tioD  sc  to  whftt 
firp  the  fapti  with  rrpnrri  lo  thp  fnrw  of  gTfKT'iy  nrrr  prcat  orfnn  d(<pthA.  Hio 
c.bftTrutiotif*  *\n)vr  tSnt  th**  prnrity  mny  br  rrgnrHf^  nt>  nonnnl  OT^r  tJie  polar 
hftftin  ;  Mid  w  il  is  iml  prnhnblc  (hut  thi*  i*  n  |>rcuUiirilT  of  ihr  Polar  S»«,  we 
an*  Ird  lo  th«  usi)m])tjnn  tlini  th*  fnm  of  grftvity  it  noriiml  all  o^er  th«  fr«M 
(•rriinc.  Tlie  incrmfe<I  ktlrnrtton  otuwrvMl  ou  (xvaulc  iilande  niuvt  tlinrfort 
oiil^  be  du«  to  the  loail  ntirnrtion  of  ibe  bcftpod-up  niAMet  at  the  bbtUini  of 
Ibeuoran  that  form  the  iilancUw 
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NOTES. 

CoMKT  N0TB8. — The  first  comet  discoveppd  in  the  20th  century 
19  A  very  brilliant  one,  though  not  na  yet  visible  in  northern 
latitudes.  Itwiw  discovered  on  April  23  by  Mr.  ilalla, of  (Queens- 
town,  Cttpe  Colony,  and  is  stated  lo  be  a  remftrkable  object 
with  a  triple  rail  lo"^  in  length.  A  telegram  from  Sir  David  Gill 
gives  the  lollowing  position  : — 

R.A.  N.Dm. 

i"  30"  4'  3'  27' 


Ap.  24 


O.M.X 

d 


17"  5' 


It  thus  roBO  at  Capetown  sorae  2  hours  boforc  sunrise.  It  wna 
stated  to  be  moving  rnpidly  townrds  the  Sun.  so  that  it  muy  pass 
to  the  north  of  it  and  become  visible  in  these  ktitudes. 

A.  C.  D.  a 


MrroR  Planet  Xotks. —  Another  planet,  GI,  of  nngnirud^  1 1*9, 
haa  been  discovered  by  llerr  Camera,  one  of  Dr.  Wolf's  assistauts, 
at  Heidelberg,  on  April  21. 

Two  planets,  both  discovered  by  Dr.  AVoIF  in  1899.  Lave  been 
named  at  bis  request  by  Dr.  Palisa,  (447)  Valentine,  (443)  Natalie. 

Some  further  suggestions  r(»gardiiig  the  variability  of  Eros  have 
been  published  in  Aat.  A'ttrh. 

It  \»  suggested  that  two  minor  yfbuiets  may  have  collided  and 
adhered  to  one  anotlier.  forming  a  dunib-bell-ehaped  object.  This 
would  dearly  explain  the  li^ht-variations  in  much  the  same  way  as 
M.  Andre's  hypothesis,  except  that  the  r**lalive  orbit  would  neces- 
sarily be  circular,  the  tMo  bodies  being  rigidly  connected,  so  that 
the  difference  in  period  of  the  two  waves  would  not  be  explained. 
It  is  further  su^^gested  that  this  hypothesis  of  collision  would 
explain  ihe  unique  orbit  of  Eros  ;  but  this  suggestion  does  not 
seem  qnitr  <*ound.  lor  belli  planets  would  linve  Iteen  travelling 
round  the  Sun  in  the  same  direction  before  the  collision.  Hence 
the  mure  slowly  mnvHiig  one  would  have  its  spee^l  and  its  mean 
distance  incivased  by  the  collision,  and  so  must  have  had  a  mean 
distam-e  somewhat  siraller  than  that  of  Eros  liefupe  the  collision. 

Herr  liistenpart  {Ast,  Nnch.  3705)  does  not  favour  M.  Andres 
hypothfsis.  and  even  describes  it  as  '^impossible";  but  his  grounds 
for  this  criticism  do  not  seem  sufficient ;  indeed  he  doe.^  not  sw^n 
to  understand  that  Andre  explains  part  of  the  variation  by  the 
spheroidal  form  of  thecomi>onHnts,  and  part  by  miilual  occultation. 

Herr  Ristenpart  explains  the  light-curve  by  two  bright  and  two 
dark  regions  ou  the  planet,  whose  longitudes  are 


1st  dark  spot     . 
1st  bright  spot . 


o' 
9t 


2nd  dark  spot 
3nd  bright  spot 


»9S' 
2S5 


Tliia  i»,  of  course,  a  very  obvious  suggestion,  but  tlie  albedo  of 
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the  bright  spots  must  be  at  least  six  times  that  of  the  dark  ones 
to  expluin  ho  lar<;t)  a  variation  of  light.  It  is  difficult  to  imagiim 
such  a  dilTert'iic©  ot*  albedo  on  so  smrilla  planef,  on  which  we  cnnuo&j 
imagine  anything  ol:  the  nuturo  of  clouds  or  snow,      A.  C.  D.C, 


Obititary. — We  have  to  announce  with  regret  the  death  of 
Dr.  Ileniy  A.  Kowlaud,  Profousor  of  Physics  in  the  Johii 
Hopkins  University,  BaUimoit?.  Prof,  Rowlands  name  will  bj 
associiited  by  most  persons  with  the  word  "'grating/'  and  our 
readers  may  remember  a  graphic  account  of  a  visit  to  hid  laboratur/' 
and  tlie  ruling  of  gratings  written  by  our  Oxford  contributor  in 
1896  Decembur,  Possibly  Prof.  Rowland's  most  valuable  personal 
contribution  to  astronomy  was  his  photographic  map  of  the  solar 
t-pcctrum,  made  with  a  concave  i^rnting  of  21^  feet  radius  and 
6  inches  diameter,  in  \«hich  the  detinition  is  so  good  that  1474, 
fej  and  Aj  are  distinctly  shown  as  double  lines.  Prof.  Rowland 
uas  a  member  of  numerous  leai'ued  bodies  on  tt^is  side  of  the 
Atlantic.  He  was  a  Foreign  Member  of  the  Royal  Society,  a 
Fellow  of  the  Cambridge  Phila^opbical  Society,  an  OlRcer  of  thu 
French  Legion  of  Honour,  and  au  Associate  of  the  Royal  Astro- 
nomical Society.  He  was  in  hia  fifty-third  year  at  the  time  o£j 
his  death. 


The  Comet. — There  has  been  no  authoritative  telegram  of  the] 
position  of  the  comet  seen  in  the  southern  hemisphere  on  April  34 
hitice  yir  David  Giirs  telegram  on  April  26,  from  which  the  position 
given  in  our  Comet  Notes  was  derived  ;  but  the  daily  papers  of 
to-d»y  (April  30)  state  that  the  comet  wurf  seen  at  Verkes  on  th( 
morning  of  April  27,  15''  north  of  the  Sun,  and  from  the  note  tl 
appears   to  have  had  about  the  same  R.A.     If  this  is  contirmedj 
ll.o  apparent  motion  of  the  comet  is  remarkable,  but  the  statement 
leaves  us  in  doubt  as  to  whether  the  comet  has,  between  the  datefl 
above  mentioned^  pai^sed  round  the  Son  ou  its  eastern  side,  audi 
is  now  gomg  westward,  or  whether  it  has  described  an  orbit  eoncavtf' 
to  the  Sun  on  the  western  side  and  is  now  going  eastwiird.     If 
the  lutttT  be  the  ca.se,  the  comet  ought  to  be  visible  here  in 
evening.     It  is  diflicult  to  underfttaitd  why  Yerkes  did  not  tal 
graph  the  iuformalioD  at  once  to  Kiel. 


Novi  PERflKl. — The  new  star  in  Perseus  continues  to  diminiiil 
in  brightness,  but  exhibits  some  Hucluations,  which  have  led  to  thi 
iiUggeslioi),  based  at  first  on  the  observations  of  .March  19.  32,  an< 
25,  that  the  ntar  was  variable,  with  a  regular  periud.  A  bitei 
suggei>tion  has  been  made  that  the  {>eriod  is  increasing;  but  ij 
ihis  be  so,  the  word  "  period  "  somehow  seems  tulo»e  its  nu'finini 
Many  ulservaliuus  have  Leeu  published  in  the  Att,  Sucfi,  aui 
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other  places,  and  these  have  beea  tabulated  under  their  several 
(tatc^,  and  the  mean  taken  fur  each  day.  These  means  (to  tenths 
of  a  uiagDitude)  are  given  iu  the  foUowing  table.  No  attempt 
lias  been  made  to  give  the  time  to  which  they  apply,  ulthuiigh 
there  is  some  evidem*e  of  variatiun  during  an  e\euin>7;  but  Little 
error  is  probably  made  by  taking  the  valuer  as  applying  tu  about 
10  oV-lock  in  the  evening  at.  Ureenwich.  The  »uiHx  ligures  show 
the  number  ef  observations  which  go  to  make  up  the  mean.  It 
will  be  seen  that  the  record  jbr  April  is  at  present  somewhat 
deficient. 


Feb. 


March 


m. 

m. 

21..  , 

•     ^'5i 

March  15 

22.  .  . 

•     ^'S, 

16.... 

4-0, 

23... 

•     0-^. 

17 

37, 

24... 

•     o'4, 

18 

37, 

25... 

^'W 

19.... 

5-2, 

26... 

>"4, 

so. . .. 

3-6, 

27... 

v6^ 

21 

3'9, 

28... 

n. 

22 

5'o* 

I  .  .  . 

^'9i 

23.... 

3-8. 

2... 

2'. 

24...- 

43, 

3.-. 

2-2, 

35.... 

5-3, 

4   -• 

2-5. 

26 

4'h 

S-- 

2-6, 

27.... 

4'i, 

6... 

29.. 

28.... 

4-6. 

7... 

3"'* 

29 

3-8. 

8... 

S'h 

30.... 

4*4, 

9... 

3-5, 

3»"- 

4-5. 

to..  . 

3-3, 

April 

I 

4'5, 

Zl.  . . 

3-5, 

2 

13.  .  . 

rs, 

3'- 

J3.... 

37. 

4 

4-3. 

14... 

37, 

5.... 

47i 

April 


6.... 

.  . 

7.... 

«.... 

47i 

9.... 

4V'i 

10. . . . 

57a 

11 

12. . . . 

5-r, 

13   --• 

14.... 

15. •• 

.  . 

16.... 

5-^ 

17.... 

t8.... 

,  . 

19.... 

20 

5Mi 

21. ,  .. 

6-3. 

22.  .  .  . 

6-0, 

23-.- 

4M. 

2J 

25.... 

5-4 1 

29.... 

6-3. 

No  great  reliance  must  be  placed  on  the  accuracy  of  the  later 
figures  but  the  diminution  of  ligbl  on  the  2  ist  and  32udf  and  tho 
inin*ase  ou  the  23rd,  is  given  on  good  authority. 


OS    THE    IlBAT-RADIATIoy    OP    AECTlTRrS,  VeOA,    JcPITXB,    AND 

Satcux. —  In  the  Aittropfii/sical  Journaf,  1901  March,  Prof.  E.  F. 
Nichols  gives  an  accotiut  of  his  fxperiiiients  made  in  the  heliostat 
i»om  of  the  Yerkeis  Observatory  during  the  summers  of  iSyS  and 
1900. 

Dr.  Iluggins,  in  1869,  and  Mr.  E.  J.  Stone,  in  iS 70,  made 
similar  ex|H>riments  with  a  thermopile  and  galvanometer,  and 
obtained  some  heat  effects  which  were  undoubtedly  due  to  some 
accidental  euusc.  The  fiiilui*u  attending  these  experiments  led  to 
ting  more  delicate  apparatus  by  Professor  C.  V.  lioys  in  1888. 
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In  Boys'«  appamtua  tlie  receiving  surface  of  a  radiomicrometer 
suspension  was  mounted  in  the  focus  of  u  i6-incli  reHectiug  tele- 
scope  of  67*8  inchoa  focal  length.  The  moiit  dolioate  suspeii^^ioa 
eu))>toyed  presented  a  blackened  receiving-surface  of  4  square 
niiUimetres,  and  was  hung  from  a  quartz  fibre  of  -^^  inch  diameter. 
The  period  of  vibration  vafl  10  seconds,  and  ihe  sensitiveness  was 
such  fbnt  without  mirrors  or  ienses  tor  concentration,  the  hrat 
from  a  candle  at  a  distance  of  60  inches  gave  a  defloction  of  60  nun. 
Prof.  B0V8  was  thus  able  to  detect  77—--  of  the  beat  sent  by  the 
full  Moon  on  to  the  mirror,  but  he  could  detect  no  certain  evidence 
of  heat  from  Venus,  Jupiter,  Saturn,  Arcturus,  Vega,  Capella,  norl 
Altair, 

In  the  present  experiments  the  radiometer  used  was  at  lenat 
twelve  times  as  sensitive  as  that  employed  by  Prof.  Boys,  and  aa 
compared  with  the  bolometer  or  thermopile  has  the  advantages 
that  (t)  it  is  uuindueuced  by  magnetic  and  thermo-electric  dis- 
turbances, (2)  it  is  free  from  disturbances  due  to  convcL-t ion- 
currents.  But  it  is  not  Bu  portable  as  the  thermopile,  and  the 
rnys  are  subject  to  selective  absorption. 

The  plan  of  the  apparatus  brietly  is  as  follows; — A  beam  from 
the  Btar  was  throwu  iulo  the  room  from  a  lieliostat,  and  fell  upon 
a  two-foot  concave  mirror,  the  converging  rays  from  wiiich  were 
caught  by  a  45^^  flat,  and  directed  into  the  radiometer  case  through 
a  fluorite  window,  the  focal  poirit  lying  iu  the  plane  of  the  vanes. 
The  deflections  of  the  radiometer  were  tBatl  by  means  of  si 
telescope.  The  tinal  restdls  of  Prof-  Nichols's  observations  aru' 
thus  briefly  summed  up,  after  making  all  necessary  corrections. 
If  the  relative  int^jnsities  be  expressed  in  10-*  metre  candle,  after 
the  zenith-reductions  have  been  made,  then 


Vega        s  o'5i 
Arciurus  =   i'i4 


Jupiter 
Saturn 


2-38 
o'37 


Thus  the  tJiermal  intensity  of 

Vega :  Arcturas  :  Jupiter :  Saturn  : :  1 :  1*2  :  4*7  :  074. 

The  zenith  photometric  intensitias  are 

Vega :  Arcturus  ;  Jupiter ::  1:1:  7*8. 

The  ratio  of  the  total  radiation  of  Arcturus  to  that  of  Vogi 
lieing  greater  than  2  to  1,  while  they  are  of  nearly  eijtial  photo* 
metric  magnituJu,  indicates  a  proporlionntely  more  intense  iufi 
red  H|H?ctrum  for  the  former  than  for  the  latter  star.  The  greatei 
intensity  of  A  returns  may  be  accounted  for  in  two  ways.  Thi 
photosphere  of  Arcturus  may  be  at  a  lovrer  t«m{jerature  than  thi 
of  Vega,  but  the  star  may  be  o(  suflJcicntly  greater  angulai 
diameter,  as  seen  from  the  Earth,  to  e<|ual  A>Ra  in  light  intensit;^ 
and  suriMLea  it  in  total  radiation.    This  would  be  without  doulil 
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tho  first  txplanalion  to  present  iuAL  Recently,  however.  Sir 
^Villiam  and  Lady  lluggina  have  brotii;ht  forward  evidence  to  show 
that  the  photcwphere:*  of  solar-type  sttira  are  actually  hotter  than 
in  stars  of  the  first  type,  and  that  the  colour-iliHerencc  is  due  to 
the  absorption  of  the  stellar  atmosphere,  whieh  in  solar  stars  i* 
denser  and  more  developed.  If  ihis  theory  be  accepted,  it  will 
not  bt»  necesnary  to  assume  a  greater  angular  diaiDorer  for 
Arcturus  than  for  Vega  to  explain  the  present  results. 

The  thermal  intensity  of  Arcturus  to  Jupiter  L*  i  to  2-2,  while 
the  light  is  i  to  7*8,  and  may  be  explained  in  three  ways:  an 
iiifra-r»."d  spectrum  of  great  extent  and  intensity  for  Arcturus;  a 
comparatively  low  temjjerature  of  the  outer  envelope  of  Jupiter; 
or  a  strongly-selective  albedo  for  Jupiter  in  the  int:'r,vred.  That 
iluynter  emits  no  light-rays  is  probable  from  tbe  fact  that  Prof. 
Brtcnard  was  unable  to  follow  any  of  the  Butelhtes  into  the  planet's 
fihadow,  even  with  the  light-gathering  power  of  the  j6-iuch  Lick 
telehcu|)e. 


Tmk  Soue  Eclipsb. — Prof.  D.  P.  Todd  wrote  to  us  from  Port 
Said,  ou  his  way  to  k>umatra,  tsupplementiuK  tbe  informaiion  we 
published  last  month  by  sayin;*  that  lie  ha4  laken,  besides  the 
mirror  aud  occulter,  a  double  polnriscope  and  an  aulomuiic  camera 
which  was  built  for  the  Japan  echpse  in  1896,  and  took  S  5  pictures 
of  the  corona  Ust  May  in  Trii>oli.  It  is  arranged  on  this  occasion 
to  take  150  pictures  during  totality,  and  Prof.  Todd  adds  that  it 
coiild  eaaily  be  arranged  to  take  500  on  glass  during  the  6 
minutes,  if  there  were  any  object  in  doing  po.  As  to  llieoccultint; 
shutter,  he  seems  doubtful  whether  thi^  will  be  a  tiuccesft,  as  ht* 
suspects  that  the  figure  of  the  occulting  vane  must  be  worked  out 
iiide|)endently  for  every  new  eclipse,  and  that  some  of  th»-  data 
requisite  for  the  most  satisfactory  tii^ure  are  not  available  until 
thtt  eclipse  is  over. 


pEBSOXAir  Equatiok, — The  subject  of  Mr.  Bryant's  pnppr  read 
at  the  K.  A.  iS.  is  one  on  which  a  great  deal  haa  been  written,  bv 
Pape,  Duukin,  Wolf,  SalTord,  and  others,  hut  somehow  we  seem  to 
get  no  nearer  to  a  satisfactory  explanation  of  this  personal 
peculiarity.  Perhaps  the  rhief  question  to  bo  decided  in  the 
matter  is,  "  Do  we  see  l»efore  wo  hear?  or  vict  vtrsd'i  This,  as 
M.  Wolf  said  in  the  paper  to  which  ths  Astronomer  Koyal  referred 
in  his  speech,  is  not  a  physiological  question  relating  to  the  time 
of  tmnsmission  of  force  along  nerves,  but  rather  a  p^vchologfcal 
one.  M.  \Volf  put  it  that  there  may  be  a  tfead  tivn  in  tbe  brain, 
between  seeing  and  hearing  two  simultnneous  phenomena.  If  Ibia 
is  so, an  observer  who  observes chronograpbically,  as  the  Astronomer 
Ui)yal  described,  would  record  early,  and  when  observing  eye-nnd- 
enr   would  also  record  early,  so   that  his  equutiuu  iu  the  two 
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methods  would  bo  the  snme,  both  being  equal  to  the  dead  dtne^^ 
nnd  thi^  does  no(  ncoount  for  the  difference  uhich  is  geDerall^fl 
found.     From  experiments  with   hi«  personal  equation  machine^ 
M.  Wolf  BQtiflfipd  him!if*]f  that  the  interval   did  not  oii^t.     His 
rn*>moir,  which   is  in  Tome  viii.  of   the  *  Annals  of    the  Parit 
Obi^ervatory,'  is  descriptive  of  his  machine  and  his  experiments 
and   he  comes   to   the   conclusion   that  though  such   an    inntru 
ment  ia  a   useful  thing  for  tlie  instruction  of   tyros  it  is  a  bad' 
thing  for  practised    observers  to  experiment   with,  as   it    tends 
to  make  them  niter  their  l»abit ;.  and  this  also  may  be  the  effect  o 
milking  or  reading  invest ii;slioDS  on  personality.     The  cIot*er  an 
observer  can  liring  himsfdf  to  resemble  a  machine  the  better  Ida 
observations  will   be,      ]f   a  chxik  has  a  steady  rate    (a^jnin   we 
paraphrase  M.  Wolf)  it  is  not  advisable  the  alter  the  (>enduluu), 
even  though  the  rate  be  large. 


AwovAtors  OccVLTATioxs. — Another  paper  read  at  the  D.  A.  S, 
revived  an  ftln*ady  well-discjssod  subject.  Mr.  Innes  promises  to 
ntake  a  collection  of  the  onses  when  stars  occulted  by  the  Mjooa 
appeared  to  *•  hang  on  the  limb.''  }le  is  no  doubt  familiar  with 
the  very  complete  coHectinn  of  these  up  to  dat«  about  i860  in  a 
memoir  presented  t<i  the  Society  by  Sir  George  Airy  (the  collection 
was  actually  made  by  Mr.  Wdliani  KIlis\  so  that  if  he  contiaues 
the  research  from  that  dflt*»  he  will  be  doing  excellpnt  work.  The 
»ioH  remarkable  instance  in  Sir  George  Airv's  memoirs  is  one  in 
which  he  se*»ms  to  have  full  contidence,  and  is  an  observation 
made,  oddly  enough,  by  a  namesake  of  Mr.  Innes,  when  Aldebaran 
was  suen  to  hang  on  the  limb  for  5  or  6  seconds.  If  the  hrp<^the^ia 
now  revived  has  any  foundation  in  fact,  Aldel)araD  should  be  a 
9pectro«copie  double. 


I 


Rtn  Rajn. — This  meteorological  phenomenon,  like  the  a^trono- 
Tnk'al  **  blue  moon."  is  thought  to  be  ho  unusual  that  the  phrases 
are  unnl  as  synonyms  for  the  improbable.  But  tbey  have  been 
looking  OD  the  ram  when  it  is  r^  in  i*arious  places  lately,  in 
tiicily  and  Italv  and  Austria.  Prof.  Kucker.  who  has  cbaaced  to 
be  in  Sicily  lately,  and  others  have  investij^t^Hl  tlie  matter  and 
find  almost  without  doubt  that  this  is  really  due  to  deeert  saod 
carried  over  fn^»nj  the  Sahara  and  deposited  with  or  without  rain* 
IVof.  Uucker.  frv^m  a  rough  measurrment  of  the  fall  on  the  marble 
lo)kp«:«d  rabies  of  his  hotM  OQ  March  jo,  computed  that  the  dost 
fell  at  tho  rati"  of  al>out  5}  tons  per  squart*  mile  (nur  infonDaUoQ 
does  not  «tatt*  the  time  takm  for  t'  >  faill. 

CuniHi>K.  at  the  namr  timu  u:  r  a  pbeooBieiUHl 

under  tlKT  mme  niuie  fauLt  brrn  inve^i^^uxi  sitarcr  bone.  Dr.  Mill 
at  CkDHlMi  ^H^uare  itotirrd  that  tbe  vaier  io  the  rrapontion- 
tauk  v-as  of  a  rvd  colour,  and  oa  atixriiig  the  waUr  and  taking 
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rut  some  in  n  glass  the  presence  of  minute  bright  red  points  just 
>i^-iti!et  to  the  eve  wbs  seen.  On  these  boing  ftubinitted  to 
inicroscopicnl  examination  it  was  foundthat  thejr  \rfre  specimens 
of  a  minute  moving  water-plant — Sphfjrdla  />/«i'm/i*— which 
douhtlefls  waa  the  cause  of  Bomo  of  the  reputed  **  rnina  of  blood  '* 
recortled  in  hi«torv.  Dr.  Mill  states  that  the  tank  and  raiu- 
ITAUgea  at  Camden  Squnro  have  not  caught  any  red  tmin  such  as 
that  which  fell  in  CJoulhern  Europe. 


8ruON8*s  Meteorological  Maoazint;.  from  win'fh  we  learned  the 
above  particulars,  is  now  under  the  able  editorship  of  Dr.  Hu»li 
Kobert  Mill,  who  is  introducing  new  and  more  popular  features 
into  the  pages  of  our  contempomry.  The  current  number  contains 
aeveral  pretty  little  landscape  pictiires — reproductions  of  the 
slides  which  illustrated  Dr.  Mill's  lectures  at  the  Meteorolo£*ical 
Society  on  "  Cliraatr/'  The  same  number  calU  attention  to  a 
typopraphical  error,  which  stated  that  the  monthly  rainfall  at  a 
certain  place  in  the  I^ko  District  was  9  feet  2  inches,  and  has 
been  reproducwi  with  serioTis  comment  in  atisually  well-informed 
paper  by  a  person  who  ought  to  have  known  better. 


The  Weatheb  iv  Apbil. — Variable  and  unsettled  weather 
marked  the  opening  of  tho  month,  the  mean  daily  tempenitures 
until  the  9th  fluctuatinc;  to  small  extent  on  either  side  of  the 
nvi-rape.  the  warm  days,  however,  slightly  preponderating,  and 
the  mean  for  the  jjeriod  beinc  o°-5  above  the  average  value.  Oa 
the  morninsa  of  April  2,  5,  and  6,  the  thermometer  fell  t)elow  tha 
freezing-point,  the  lowest  recorded  temperature  l)eing  30*^*3  on 
the  2nd.  At  times  it  was  fairly  bright  and  sunny,  the  sunshine 
nmounting  to  50*7  hours,  which  is  equivalent  to  43  per  cent,  of 
the  (K>«i*ible  duration,  the  record  on  three  d;iys,  the  ist,  8th,  and 
9th,  yielding  30  hoars  out  of  the  total  amount.  The  prevalent 
wind  wM  S.W.,  and  rain  fell  on  5  days  to  the  aniouniof  0-90  inch. 
A  cold,  wet  period,  with  strong  westerly  and  north-westerly  winds, 
prevailed  during  the  succeeding  8  days,  the  mean  temperature 
i»eing  3*^  below  the  average,  and  the  sunshine  21  per  cent,  of  the 
possible  amount.  Kain  fell  on  7  days  amounting  to  0*89  in;h, 
and  the  barometer  was  low  from  the  loth  to  the  15th.  A  brilliantly 
clear  and  sunny  period  set  in  on  the  iSlh,  and  it  was  remarkably 
warm,  with  south-easterly  winds,  until  the  25th,  the  mean 
temperature  being  8°  in  excess  of  the  average  and  the  highest 
temperature  reaching  76''*6  on  the  23rd.  This  is  a  higher  tero- 
por.'iture  than  any  experienced  in  April  since  1893,  April  10, 
when  a  temperature  of  80*^  was  recorded.  Bright  j*unshinp  f ro  u 
thH  i9t!i  to  the  26th  amounted  to  96  hours,  being  equivalent  to 
R4  per  cent,  of  the  possible  duration,  whilst  on  the  2i«t  and  26th 
the  omouat  on  each  day  exccnnjed  92  per  cent.     No   rain   fell 
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nn<l  the  air  was  abnormally  dry.  After  the  27th  it  become 
coMer  and  cloudier,  the  wind  Hhiftinc  to  N.E,  and  sunshiuw 
fiilliug  off  in  amount,  and  there  appeareu  theu  to  be  no  immedtato 
prospect  of  decided  change. 


The  National  Awtaeotic  Expedition.— Tfio  object  of  this 
expedition,  which  ia  shortly  to  set  out  in  the  ship  '  Uiacovery/  ia 
not,  it  is  detinitely  stated,  to  reach  the  8outh  Pole,  but  to  investigate 
the  scientifio  problems  of  the  Antarctic  regions,  and  naturally  there 
id  an  astronomer  among  the  members  of  the  expedition,  although, 
as  we  have  pointed  out  in  the  notice  of  iNansen's  book,  there 
L»  nothing  a«tn>nomical  to  be  learnt  specially  in  polar  regions. 
The  object  of  primary  importance  is  terrestriiii  magnetism,  and  it 
was  for  this  subject  mainly  that  the  Treasury  was  appealed  to  for 
funds,  and  for  its  needs  it  was  thought  advisable  to  provide  a  new 
vessel.  Mr.  Willinm  Shackleteu,  late  of  the  iSolar  Physics 
Laboratory,  is  to  be  tlio  astronomer  and  physicist  of  the  party, 
and  will  hence  take  a  large  share  in  the  mn^etic  work. 
Mr.  Shackleton  will  be  remembered  aa  the  successful  observer 
of  the  total  solar  eclipse  of  1S96.  AVe  wish  him  bon  voyotje 
aud  equal  success  ia  this  enterprise. 


F.S.  Naval  OBSKRVAToav. — From  an  American  magazine  we 
learn  that  the  United  States  "  Congress  "  did  not  tind  time  to  deal 
fully  with  the  affairs  of  the  Washington  Observatory,  but  an 
amendment  to  the  naval  appropriation  bill  wiva  passed  ratifying 
the  presfut  state  of  affairs — i.  tf.,  the  existence  of  a  Board  of 
Visitors,  a  naval  officer  as  Superintendent,  and  an  Astronomical 
Director,  only  "  until  further  legislation  by  Congress."  Meanwhile, 
our  luiormation  goes  on,  the  unfortunate  state  of  affairs  at  the 
Observatory  is  emphasized  by  tlie  fact  that  the  Superintendent 
bM  placed  the  Aiitronomical  Director  under  arrest  for  trial  by 
court  martial,  owing,  it  is  alleged,  to  his  having  used  influence 
against  the  Superintendent. 


The  announcement  mide  by  the  President  at  the  April  meeting 
of  the  Society  must  have  been  heard  with  fcolings  of  gratificniion 
by  astronomers.  The  representatives  of  the  Eoyal  Society  natur^ 
ally  hud  per»oual  audience  with  iXis  Majesty,  but  of  the  other 
lotarned  Societies,  one  was  chosen  to  represent  them  all,  and  that 
one  was  the  Royal  Astronomical. 

Wb  are  informed  that  the  busineoa  of  the  late  Alvan  Pl.-irl.  and 
Sons  has  \yv*it\  inoorpumttHl  under  the  title  of  "The    ^  ik 

and  Suns  CurporataOiu»  Telescope  Maken,  Cambridgep.-...  J...>...ii. 
chuaelts,*' 
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VifirTATio»-DAT  lit  Greenwich  will  be  on  Saturday,  June  i. 
The  Visitor*  will  dioe  afterwards  at  the  Criterion  Restaurant, 
Piccadilly  Circus. 

TaE  next  Meeting  of  the  Roynl  Astronomtcftl  Society  will  I>e  on 
Kriday,  May  lo ;  of  the  British  ABtronomicnl  Association  on 
Wednesday,  May  29. 


FnoM  AK  Oxford  Notk-Book. 

Thk  first  report  of  Mr.  F.  L.  O.  Wadaworth  as  Director  of  tlie 
Allegheny  Observatory,  whioh  is  accompanied  by  a  beautiful  plnn 
and  picture  of  the  new  buildings,  promises  well  for  ihe  future. 
Mr.  Wadsvvorth  has  found  time,  although  he  mimfc  be  very 
busy  with  hi»  m.-u  duties,  to  devise  and  to  carry  out  a  sati**- 
factory  method  of  using  curved  plates  in  photography,  whereby 
tbn  av.iilable  tield  of  a  doublet  lens  is  increased  tmin  8^  to  30*  ! 
Correfipondiui;  to  the  three  different  foci  (primary  and  secondary 
focal  lines  and  eircle  of  least  confusion)  there  appear  to  be  three 
distiDCt  fields  of  regular  but  different  curvature.  The  best  define<l 
imago  was  found  in  the  primary  focal  field,  which  was  accordingly 
selected  for  use. 

He  hopes  to  get  fields  of  45*°  in  diameter,  with  which  the  heavens 
could  be  photographed  on  very  fi»w  plates.  Some  fifteen  years  ago 
curved  plates  wen*  tried  at  Greenwich,  with  indifferent  sucoeiss. 
It  is  saltflfactory  to  li-rar  that  the  experiment  has  been  more 
fortunate  on  this  occasion  :  and  if  Mr.  Wadsworth  con  see  his  way 
to  measuring  the  plates  or  copying  them  on  Hat  plates  he  will 
complete  a  noteworthy  step  in  advance. 


Mat  I  plead  with  him  for  a  little  more  nccuracy  in  his  numerical 
statements?  He  says  that  with  a  tield  45'' in  diameter  "the entire 
visible  skv  could  be  photographed  on  16  plates."  Sliould  not  thi** 
be  24  at  least  ?  The  sky  is  divisible  into  8  similar  right-angled 
Hphericnl  triangles,  for  each  of  which  at  least  3  plates  are  require<i, 
Tlien  take  the  following  sentenee: — **\Vith  the  instruiuentiJ  used 
by  the  International  Astrophot ©graphic  Association,  about  1400 
plates  are  required  to  cover  (he  entire  sky,  and  the  work  begun  in 
1886  at  17  different  observatories  is  still  far  from  finished." 
Passing  over  the  odd  name  for  the  co-o|>erating  observatories,  th.> 
ouroher  of  plates  should  be  11,000  (accurately  22,154  to  cover 
the  sky  twice),  and  the  work  was  not  begun  Iti  1886,  as  the 
Conference  was  lirst  called  in  1S87  and  only  then  was  the  type  of 
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instrument  determined  upon ;  some  of  the  ioetrumente  took  a 
long  time  to  make,  and  some  of  the  i8  (not  17)  observatories  have 
not  yet  started  work.  These  facts  should  be  in  many  reference- 
books  lying  ready  to  the  hand  of  an  astronomer,  and  it  is  just  as 
well  to  have  them  right  in  the  official  report  of  an  ascronomer. 
There  is  another  point  which  may  not  be  generally  realized  and 
which  it  may  be  well  to  mention :  vis.,  that  the  delay  in  completing 
the  work  is  to  a  large  extent  deliberate.  It  seems  better  to  take 
the  plates  no  faster  than  they  can  be  dealt  with.  At  Oxford  we 
could  certainly  have  taken  all  the  platen  in  one  or  two  yeara  if 
necessary ;  but  we  could  not  have  measured  them ;  and  sooner 
than  leave  many  of  them  lying  idle  on  the  shelves,  exposed  to 
injury  and  possible  fading,  it  seems  better  to  take  the-  plates  at 
the  rate  they  can  be  measured  at.  Similarly  with  those  which  are 
not  to  be  measured,  but  reproduced :  the  r^)roduction  necessarUy 
goes  on  slowly,  and  it  is  better  to  have  a  freah  plate  than  an  old 
one.  We  may,  however,  sooner  or  later  decide  to  adopt  freely 
the  toning-process  suggested  by  ^  W.  Oookes ;  and  if  this  ia 
auccessful,  there  will  not  be  the  same  objection  to  keeping  platoa 
for  a  time. 


TfiB  experiments  of  Prof.  £.  F.  Xichols  *  on  the  Heat  EUdiation 
of  the  stars  are  most  interesting.  The  radio-nucrometer  in  the 
able  hands  of  Mr.  C.  Y.  Boys  failed  to  show  any  indications  of 
heat  from  the  stars,  though  it  would  have  detected  a  candle 
two  miles  off.  Using  a  radiometer  form  of  instrument  and  a 
heliostat  or  ceelostat  to  reflect  the  star-light  on  to  a  2-foot 
mirror.  Prof.  Nichols  has  got  indications  from  Vega,  Arcturus, 
Jupiter,  and  Saturn ;  the  actual  values  (on  which,  however,  be  ia 
careful  not  to  lay  too  much  stress)  being  <x5»  1*1,  2*4,  0*4  of 
10-'  metre-candle,  corrected  to  the  tenith.  He  thinks  a  good 
deal  might  be  done  with  a  5-foot  mirror,  mounted  in  some  coode 
manner :  and  urges  that,  considering  the  possibilities  of  such  an 
instrument  in  other  ways  (photography  of  faint  nebulae,  and  of 
star-spectra,  Ac^X  "^the  addition  of  such  an  instrument  to  the 
equipment  of  one  of  our  leading  observatories  would  provide  tlifr 
means  for  solving  a  grt^ter  number  of  outstanding  problens  thaa 
the  addition  of  any  other  single  instrument  which  it  is  now  pftftsibie 
to  build."  The  reflector  has  always  been  regarded  as  an  eaaentialfy 
Englifrh  iiistruu»ent,  ami  it  b  pkaaant  to  b^  it  approciated,  ewa 
ia  possibility. 


With  regard  to  the  difBcult  question  of  duplicate  publicatioQ, 
1  would  respectfully  ask  the  Editor  of  the  Attropk^skml  Jmtrm/d 
what  ia  his  rule  with  regard  to  the  many  repnnts  of  papets  wUek 
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it  U  of  Bucb  iinmeDse  convenience  to  find  in  hh  Journal?     lit* 
has  struck  out  a  lino  with  which  I  havfi  tht*  heartiest  sympathy^ 
that  of  collecting;  into  one  channel  most  or  all  of  the  paper*!  cou- 
necied  with  Astrophysics  ;  it  is  a  more  iriatter  of  liotail  i  wish  to 
em]uire  about — whftt  is  the  rule  of  acknowlodtring  the  sources  of 
Home  of  the  papers?     The  other  dny  I  quoted  from  a  paper  on  the 
aidcrosrat  by  M.  Cornu,  which  1  read  in  the  Astrophfsical  Jottnutl 
for  .March  1900;  I  bad  occa-^ion  to  mention  a  slifrht  numerical  error, 
and  Htibsequently  received  from  the  author  a  copy  of  the  orif/inttl 
|>Apcr(in  French)  from  the  BulJiUin  Astronomique  of  February  1900, 
where  the  error  in  question  did  not  occur.     But  there  is  no  in- 
dicatiuu  in  the  Journal  of  the  sourc'e  of  the  paper.     In  commeiici  ng 
work  on  the  International  IScientilic  Cataloijue,  one  of  the  questions 
raised  has  lMM*n   the  treatment  of  papers  witich  occur  in  several 
journals  in  essfnlially  the  same  form.     It  will  l>e  an  obvious  con- 
venience  to  tho^e  using  the    Catalo^e   to   know   at   once  that 
these  papers  are  the  same  ;  they  can  then  refer  to  the  alternative 
iresf   at  hand  and   neglect   the   others.     And   if   reprints  are 
•rediKnl  in  a  conspicuous  manner  to  their  sources,  the  indexer 
will  he  ahle  without  much   trouble  to  j^tve  such   information   as 
this   in    the    ralalngue.      Otherwise   he  may  have  to  rend  both 
papers  carefully :  or  to  avoid   risks  mav  have  to  index  them  as 
^(•piirati^  papers.     I  would  ask  the  consideration  of  our  American 
friends  for  such  points  as  these.    Their  practice  as  regards  printing 
papers  is  a  little  different  from  ours:  they  print  the  same  paper 
m  several  journals,  so  that  it  may  be  widely  read,  whereas  in 
Europe  we  have  made  it  a  poiut  not  to  reprint. 


Thb  European  practice  of  not  printing  in  more  than  one  journal 
arises,  no  doubt,  from  rea.8onfi  of  economy.  It  is  considered  rather 
wa?*teful  of  the  slender  resources  available  for  scientific  publication 
to  duplicate  thr  printing  of  the  same  paper.  But  a  nu'thod  of 
procedure  has  recently  been  adopted  by  the  Koyal  Society  and 
Koyal  Astronomical  Society  which  is  free  from  this  objection,  nud 
has  all  the  advantages  secured  by  the  American  metluKi,  which  are 
undoubted.  An  arrangement  has  been  made  between  the  two 
JiocietifS  whereby,  when  papers  of  astronomical  intt^rest  are  read 
to  the  Koyal  ^iHMcry  and  printed  by  them,  additional  copies  shall 
b«  struck  off  th-.'  same  type  for  circulation  with  the  Montft}*f 
SvHaa  or  Memoirs.  Thf  additional  coat  is  trifling,  and  theai'  papers 
(often  very  im|>ortant  ones,  and  because  of  that  importance  com- 
municated to  the  Koyal  Society),  which  formerly  only  reached 
Fellows  of  the  Koyal  Wociety  in  the  ordinary  course,  will  nosv 
reach  all  those  who  get  the  Monthly  Notices.  This  is  a  procedui'e 
which  may  well  be  found  advantageous  in  other  cases.  It  means 
that  the  two  sets  of  publications  must  be  sensibly  of  the  samesisu*; 
and  if  this  is  not  so  one  of  them  must  be  altered.  Thus  the  ah** 
ut  Lhu  Manoirt  of  the  It.  A.  6'.  has  been  altered  to  be  the  same 
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M  that  of  the  Ph'donophical  Trattsnctioiig,  though  fortuimtely  no 
iilteratioa  ia  needed  iu  tbe  sir-e  of  the  Monthly  Nnticen.  But  this 
allerntion  is  itself  a  step  in  the  right tiirwtton.  Greater  uniformity 
in  air-e  of  publications  hiis  long  been  felt  to  be  Hestmble,  ni»!  several 
Comnjiltees  have  Hit.  on  the  Rubjert  without  efFertiny;  anything 
nau'li.  The  rt^ason  for  thin  ill-suceesH  hn.H  bw>n  pailly  that  there 
was  little  to  bo  gained  by  thowe  caJled  npon  to  make  ebanpres.  A 
positive  gain  of  tbe  kindubove  indicated  niuy  make  uU  thedilTeiN'nre 
in  such  caAes. 


^A^swEBS  to  examination  r|uestion«; — 

Ahfrratum  is  a  reflection  or  derjation  from  n  straight  line. 
lliiM  the  Sud'a  rnyu  t'Dll  on  the*  E^irtb,  ami  Uiruec  are  mdeirted  to  tlio  Moon, 
ttiuiiing  the  appearaac^  known  aa  tlie  "  old  Moor,  in  the  new  Mrron's  arniA.  * 
A  ray  of  light  ecnL  Lhraugh  ft  phatu  ii  nlm)  deviated  from  ita  original  course. 
There  ib  kIso  aberration  of  Sound,  as  witncM  the  noh^. 

The  Harvest  Moon  ia  that  Moou  winch  Bpppars  (o  be  full  for  wTer&l  night* 
together.  The  reawn  we  do  not  get  the  full  Miw>n  for  neTerul  nighta  togoiber 
in  the  aprinc  ia  beoauae  the  Mouo  ia  then  heiweea  the  Sun  and  the  Earth ; 
therefore  the^it-up  portion  of  tbo  Moon  ia  hid  from  the  Karth, 

Pncemon. — Aa  the  Eartli  rotates  on  ita  axifi  tbo  enda  of  the  axis  erodually 
chauge  pUc«s ;  the  North  Pole  Terr  slowly  gfta  to  tlie  poeitioa  of  Ino  Sottth 
Pole,  aud  the  South  Pole  beoomoe  the  North  Pole. 


A  New  South  WAJ.Ra  astronomer  sonds  cbeef)'  news  of  the 
doings  of  thf;  N.S.W.  Branch  of  the  B.  A.  A.,  and  appends  the 
following  extract  from  tbe  speech  of  a  well-known  politirian  in 
proposing  the  t-oast  of  *'Tbe  I^adiea": — '"The  Moon  in  her  in- 
I  on^o'iu'^ntiality  nmy  disappear  from  the  heavens;  the  stare  may 
i)urn   out   and   beoomo   blind  —  stone  blind;    the  Sun   may    be 

whfttfered  into  fragments  and  fall  towards  the  Earth — but 
M'<iniau,  Lovely  Woman  will  remain  with  ua."  A  critical  mind 
\iill  notice  that  this  compliment,  high-flown  though  it  is.  only 
ft*^ign«   to  the  subjert  of  it  the   second   place  as  regards    per- 

^inauHm'e,  for  it  m  pre-supposed  in  the  last  two  words  that  there  is 
n!>  de«trurtion  of  "  aa."' 


SoMirriMKE  a  practical  illu^ration  of  the  number  of  units  in  a 
mini'"*  is  of  interest.  On  the  urrivnl  of  a  new  Greenwich  volume 
the  other  riay.  1  had  the  curiosity  To  make  a  rough  estimate  of 
I  he  numl>er  of  figures  coniain»*d  in  it.  Rc^cenl  volumes  seetD  to 
ciintain,  in  addition  to  nearly  2oo  pages  of  introductory  mattor, 
re|>*>rtJi,  Ac.,  about  looo  png<iH,  with  an  average  of  2ooi  tiKures 
(Ml  4>a<*h.  9«o  that  the  vvholo  votnmo  contains  about  two  million 
Hgiiree.  The  size  varies  somewhat;  the  volume  for  1893  contains 
1500  pftges  and  tbrn-  million  KguPCA. 
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MEETING  OF  THE  ROYAL  ASTRONOMICAL  SOCIEIT. 

Friday,  1901  May  10. 

Dr.  J.  W,  L.  Glaisheb,  M.A..  F.R.S.,  Frtfident,  in  the  Chair. 

Stcrttariax  E.  T.  Whittaker,  M.A.,  ami  W. G.  Thackebat  {vice 
1\  \K,  Dtson). 

TuE  MinutG!!  of  the  previous  Meeting  were  read  and  conflnned. 

The  Presulent.  I  have  to  atitiouuce  that  1  was  asked  by  the 
Couacil  to  approach  His  Majesty  the  Kin^  with  thu  ruqueHt 
that  he  would  l>ecome  the  Patron  of  the  Society  in  succesaioa 
to  His  Majesty  WUlinm  IV,  and  Her  Majesty  Queen  Victoria, 
and  I  will  now  read  you  the  following  letter  which  I  have 
received :  — 

SiJt,— 

I  h&To  submitted  your  letter  of  the  15th  InsLaDt  to  tbo  King,  and  I 
»m  now  comiuundod  by  Hift  Mjijesty  to  say  that  bo  i&  pleased  to  acoedo  to  the 
roquMl  contained  tiiereiu  to  become  Pntrou  of  the  Koyal  Astrouoiuical  Society. 

I  tmvv  tliu  liunour  to  bo.  Sir, 

Your  obedient  Servant, 
(Signed)        D.  M.  Fuobtk,  General, 
Keeper  0/  H.M.  Pri9t/  Vurae, 

Mr,  WlUttalcer,  97  presents  have  been  received  since  th<^  last 
Meeting.  Among  these  may  be  specially  mentioned  the  gift  by 
Mrs.  Cross,  widow  of  the  late  Canon  Cross,  ioruierly  a  Fellow  of 
the  Society,  of  tlio  instruments  belonging  to  his  ohservutorr  in 
Lincohiahire,  namely,  a  Newtonian  telescope  with  18-inch  re- 
flector equatorially  mounted,  a  trausic  instrumeDt,  and  sovoral 
others.  From  the  Netherlaiids  Oovornmeut  we  have  received  the 
6th  and  last  volume  of  Prof.  Oudemuti'd  work  on  the  triaugulation 
of  Java;  and  from  Prof.  Laussedat  we  have  received  a  copy  o£ 
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his  nurk  ' H^-'cherchea  6ur  les  Instruments,  les  M<fthodea  et  ie 
Dessin  tojwgraphique/ 

A  votti  of  tliuuks  was  accorded  to  the  donors  of  the  |»resont«. 

Mr.  A,  U.  liinkt  exhibited  and  described  thw  C'aiubridge  instru- 
ment for  measuring  celestial  photogroptis.  He  said  that,  three 
years  ago,  Jiir  Kobert  Uall  bad  entnieled  him  with  the  preparulion 
of  general  plans  of  ihe  machiue,  which  were  sent  to  the  Cambridge 
Scientific  instrument  Company,  and  on  these  Mr.  Horace  Darwin 
based  the  design.  It  was  impoasihie  to  express  too  warmly  the 
thanks  that  were  due  to  Mr.  Darwin  for  the  care  and  thought  he  bad 
given  to  every  detail.  At  Cambridge  a  reseau  impressed  upon  tha 
plates  was  always  used,  und  the  machine  was  of  the  t)'})c  which  gave 
the  position  of  the  star-image  relatively  to  the  reseau  lines.  There 
was  an  objeetiou  to  a  machine  in  which  a  screw  was  the  sole 
meatiuriug  agent  because  the  screw  quickly  wore  out,  and  a  scale 
fur  measuring,  such  n;*  uas  used  at  Greenwich  and  Oxford  for  the 
Astrographic  Chart,  was  not  exact  enough  for  parallax  workj  and 
the  idea  >A-as  to  combine  the  two.  [A  mechauii-ul  »lide  was  ex- 
hibited on  the  screen  to  show  the  method  of  mnnsuringihe  distanctt 
of  a  star  from  a  reaeau-line  by  means  of  a  divided  scale  and  micro- 
meter screw.]  A  complete  measure  was  made  by  turning  a  screw 
through  a  small  fraction  of  a  revolution,  which  saved  the  wear. 
The  optical  parts  were  made  by  Messrs.  ZeisH,  who  had  invented  . 
a  new  kind  ot*  reversing  pri^m  eyepiece.  The  screws  were  made  by 
Mes^r^.  Brown  and  Sharpe,  uf  Philadelphia,  and  it  was  bard  to 
detect  any  error  in  the  screw.  The  one  examined  wa«  perfe<'t  fornt 
least  10  revolutions.  The  scale  was  almost  equally  perfect,  and  it 
seemed  that  this  was  a  machine  in  which  the  errors  could  he  treated  I 
as  accidental.  From  discussing  the  results  from  a  photo^reipliiGi 
plale,  the  probable  error  of  a  measure  appeared  to  be  about  '0004 
of  a  reseau  internal  (3').  The  error  seemed  to  dejx'nd  much  moro' 
upon  the  plate  and  tho  telescope  than  upon  the  measuring-machine. 
Upon  a  plate  where  the  star-images  were  never  perfectly  clear, 
the  results  are  ne^er  quite  good.  Mr.  Hiuks  was  inclined  to  thiiil 
that  the  Cambridge  machine  was  a  'considerable  suecess. 

Tht  Attfuttoiutr  iioyal.  I  should  like  to  siiy  a  few  words  to 
express  mv  great  interest  in  this  new  machine  which  Mr.  HinI 
has  brought  before  us.  It  is  a  question  in  which  I  am  very  mud 
ijitorested,  and  I  am  very  much  struck  with  the  way  in  whicb] 
Mr.  liinks  has  adapted  the  glass  scale  to  more  accurate  measuj 
ment.  The  same  dilliculty  confronted  me  at  Oreenwicli  in  tht 
measurement  ot  Er<.>8,  A\'e  happen  to  have  a  filar  micTometei 
there  with  wires,  and  I  adopted  an  arrangement  which  is  somewhat 
equivalent,  though  not  so  complete,  as  Mr.  Hinks'a.  U  niay  be 
useful  principle  for  other  measures.  It  is  simply  this — that  ii 
order  to  avoid  the  gn^at  number  of  turns  of  the  wrew,  a  numbei 
uf  wires  are  put  in  which  really  take  the  place  of  some  of  thi 
divisions  in  the  scale.  (Blackboard.)  1  am  very  much  strut 
with  the  great  ingenuity  shown  in  thismeasuring-machine  and  Jki 
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beiuitiful  war  m  wliicb  the  desi^  seems  to  have  been  carried 
out. 

iVo/.  Turner,  I  should  like  also  to  ozpresB  my  admiratioa  for 
this  machine,  which  1  have  had  Iho  opportunity  of  seeing  at 
Oimbridge  and  trying  ralLcp  more  tliorou^hly  than  it  can  be  Iriud 
here.  As  an  uiatanctj  of  the  Citr-efulness  wirh  which  Mr.  Hiiiks 
has  gone  into  a  gn'ttt  many  of  the  delails,  I  should  liko  to  hiy 
stress  upon  the  fact  thiit  the  head  of  thi^  screw  is  placed  at  a 
convenient  distanco  for  reading.  People  who  work  for  hours 
logvther  with  a  microflco^Ms  and  find  their  eyea  becoming  tired  may 
not  in  Home  ca»es  ha\e  realized  how  much  of  that  is  due,  not  to 
Ihe  work  you  are  r.eccsaarily  doing,  but  to  the  fact  that  you  aro 
continually  chauginj;  the  focus  of  the  eye  by  leaning  back  to  read 
the  microscope.  These  matters  may  seem  small  ones  to  tliot^j  who 
have  not  hud  expt-rience  of  such  work,  but  when  mMsures  ar« 
kept  up  for  days  aud  weeks  together  they  are  very  important.  1 
could  comment  favniirahly  upon  all  the  details,  but  that  one  struck 
me  especially  as  worthy  of  note. 

/Vo/,  liamliaut.  I  should  like  to  expresH  my  apprecialion  o£ 
this  iustniment,  which  deems  to  differ  from  many  others.  I  cau 
speak  with  some  experience  in  this  matter,  and  I  feel  I  am  in  somo 
respects  particularly  well  qualified  to  appreciate  the  beauties  of 
this  iuiitrumenl,  having  worked  with  one  of  the  earlier  types  of 
micrometers  made  for  tho  purpose  of  measuring  astroiiomi^'al 
photographs.  I  speak  of  an  instrument  made  on  the  same  Hues  as 
Prof.  Prilchards  tirst  instrument,  in  which  none  of  these  delicate 
means  of  getting  over  the  diflicullies  hud  been  introduced.  1  think 
the  first  inclination  one  lias  on  seeing  an  instrument  of  this  sort  is 
to  fall  down  and  worbhip  it,  and  when  I  saw  it  the  other  eveuitig 
at  the  Koyal  Society,  that  is  the  feeling  I  had.  Then  a  further 
degree  of  famiharity  suggests  the  pos^tibility  of  finding  faults  in  it, 
and  I  looked  about  to  see  if  any  sucli  fault  could  be  found ;  but  L 
must  say  I  found  great  diniculty  in  doing  so.  There  is  one  point 
I  wish  to  ask  Mr.  Hinks  about,  and  that  is  about  the  change  ia 
tho  temperature  taking  place  at  a  different  rate  in  the  glass 
scale  in  the  micro^oope  and  the  glass  plate  to  be  measured — what 
effect  will  that  have  upon  the  measurement?  I  presume  such  a 
hhort  portion  of  the  screw  ia  used  that  tlie  tpmpenitnrp-effect  upou 
it  will  be  quite  inHeusible,  but  tliere  is  a  fundamental  assumption 
that  the  scale  and  the  plate  will  expand  or  contract  equally  with 
the  temperature.  There  is  just  one  other  point  which  seems  a 
very  small  matter,  hut  it  may  become  of  importance.  It  struck 
me  in  looking  into  tho  eyepiece  that  t!m  diamond-cut  lines  wei^  in 
one  or  two  places  chipped  off.  1  think  it  was  mostly  in  the 
figures. 

Mr^  Bitil'i.  The  figures  are  bad,  bat  the  tinea  are  quite 
perfect. 

Dr,  liamlmut.  With  a  diamond-cut  line  I  should  imagine  that 
tfao  edges  will  sooner  or  later  become  a  Uttle  jagged.    This  is, 
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bowever,  such  a  small  [Kiint  that,  in  view  of  the  many  beauti^  of 
this  inalrumeut,  1  do  not  wish  to  press  it,  but  would  like  U'i  end  as 
1  begun,  by  exppp^sint?  my  ndmiration  for  the  great  inj»ermity 
Mr.  Hinkg  has  shown  in  getting  over  all  the  various  difficuiliw 
"wliipli  arise  in  the  construction  of  Mudi  an  instrument. 

Mr.  Jliiil's.  I  am  much  obhged  for  the  appreciation  which  has 
been  shown  of  the  instrument.  Dr.  Ramhaut  lias  mentioned  two 
points — the  effect  of  unequal  expansion  with  temperature  of  the 
scale  and  the  screw,  and  possible  imperfections  of  the  diamond 
cuts.  As  to  the  first,  change  of  temperature  alters  the  ratio  of 
scale  to  screw ;  hut  this  is  initppreclnble  when  only  a  Biiiall 
fraction  of  a  turn  is  nsed.  and  it  produces  error  of  runs  M'hich  cftn. 
however,  bo  so  easily  adjusted  tliat  the  run  need  never  amount  to 
more  than  a  few  units  in  (be  last  place.  As  to  the  diamond  cuU, 
the  figures  look  bad,  but  they  are  ordy  a  tenth  of  a  nullimetm 
high,  and  the  surface  of  the  glass  will  break  up  under  a  curved 
cut.  I  have  not  noticed  anything  « ith  regard  to  the  straight  cut« 
but  that  they  are  as  perfect  as  they  can  possibly  be.  1  forgot 
to  mention  just  now  the  very  ingenious  device  designed  by 
Mr.  Horace  l)arwin  to  obtain  two  motions  of  the  scale  at  right 
anglc-s,  which  is  provided  by  two  micrometer-screws  at  right  angluH 
abutting  on  a  square  block.  1  have  a  model  of  tbia  hero  which 
can  be  passed  round  for  examination. 

The  PreMtdent.  The  Society  have  already  expressed  their  ap- 
preciation of  Mr.  llinks's  in?*trument,  and  the  Society  will 
C»ngrntulat4^  him  upon  its  completion.  We  ho|w  he  will  have  hi** 
nnvard  in  the  satistaction  he  will  find  in  using  it  for  many  yoATs 
to  come. 

1)i\  W.  J.  S.  fjocli/er  then  exhibited  some  slides,  which  should 
have  been  shown  at  the  la^t  Meeting  of  the  Society,  of  ihe  spectrum 
and  magnitude  of  Nova  Persci. 

Thr  )in\  W.  (Sirff/rctfw^  (presenting  a  fourth  note  on  the  spectrum 
of  Nova  Persei).  This  note  on  the  spectrum  of  Nova  Pernei  refer* 
to  certain  well-marked  changes  in  the  spectrum,  which  for  a  timw 
wei'e  periodic,  as  they  recurred  at  the  times  of  minimum  geoerul 
brightuess  of  the  star.  These  changes  have  been  dcacribt^d  in  a  pre- 
vious not€,  and  the  changed  spectrum  has  bec'n  called  the  minimum 
type  spectrum.  It  has  reap|)eared  on  several  dates  since  our  last 
raeetinj;,  and  these  are  given  in  the  pujicr,  together  with  the  d&1e» 
on  which  the  s|>ectnjm  was  found  to  be  of  the  non-minimum  tvpe. 
The  three-day  [leriod  broke  down  ou  the  i  ith  April,  if  not  before; 
hut  it  will  probably  be  found  that  the  minimum  tyjTe  spectrutn  has 
continued  to  follow  the  subsequent  minimum  epochs  of  the  light 
(lurve. 

It  is  now  necessary  to  add  that  the  so-called  extensiou  of  Cb 
bright   H;   Umd  does  not   appear  to   belong  to  hyilrogeu,  and 
that  the  brightest  of  the  blue  bunds  cannot  owe  its  prominence  tu 
contrast  effect.     Ik»th  h.iii(ls  spem  to  come  int'i 
Limes,  and  disappear  when  the»tar  is  brighter. 
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He  on  the  spectrograph  of  Miircli  2S  has  two  well-defined  gmnter 
intensities,  closely  agreeing  in  position  with  two  fltrong  cjanogen 
hnw,  and  is  called  provisiouully  in  the  paper  the  CA  band ;  and 
the  bright  blue  band  occupies  the  position  of  the  space  betAieea 
two  bright  bnnds  of  the  non-minimuDi  type  fpectrum. 

An  addition  to  the  clmracteriatics  of  the ininimum  type  spectrum 
appeared  for  the  first  time  on  April  11,  when  the  intensities  of 
the  bftnds  CN,  He, and  111  were  in  the  inverse  ofder  of  the  photo- 
fjraphic  aenBibility  of  the  plate — the  CN  band  being  the  wtroDgest, 
and  \\l  the  weakest  of  the  three  ;  and  this  order  of  intensities  was 
rej'eated  on  the  iGtli,  20th,  25th,  and  26th, 

The.  Jin'.  A.  L.  Corticy  presenting  a  pajHT  on  the  "A^isual 
Spectrum  of  Nova  Persei,"  aaid  that  it  was  with  some  hcsituiicy 
that  be  brought  forward  his  observutiona  on  account  of  tho 
comparatively  smaU  instruments  with  which  they  had  been  made 
— a  5-inch  object-glass  and  a  Maclean  eyepiece  stellar  spectro- 
scope ;  he  had  no  micromi^tor  to  make  exact  mea^urementw  of  the 
positions  of  Ihe  lines.  However,  he  had  bec-u  able  to  identify 
ihem  with  sutficient  accuracy  by  means  of  comparisons  with  the 
photographs  taken  by  Father  Sid'groaves  and  Protessor  Hale.  The 
number  of  lines  seen  in  such  a  small  8pectri.»scope  was  remarkable. 
On  March  21st,  no  leas  than  16  wen?  seen,  from  a  lino  presumably 
due  to  helium  at  X668  to  Hy.  The  details  of  the  ubservations 
were  contained  in  the  jniper,  and  they  would  possibly  sene  to  fill 
Mp  breaks  in  the  observations  of  other  more  fully-equipped  observers. 
He  had,  however,  been  able  to  follow  the  fluctuations  in  the 
brilliancy  of  the  several  lines  very  well.  On  Maivh  21st  a  bright 
band  «t  A  466  forced  itself  on  notice,  and  it  had  remained  con- 
Kpicuous  ever  since.  When  the  star  wus  at  a  minimum,  as  on 
March  25th  and  March  2Slh,  a  reraarkuble  sliiflingof  the  luminosity 
took  place  towards  the  yellow  end  of  the  spectrum,  and  on  these 
dates  the  bright  yellow  line  was  quite  strong.  In  tho  conclusions 
appended  to  the  paper  the  vnrying  comparative  brighlnesa  of  the 
hues  Ha  and  H/3  was  followed.  a»  aluo  of  lip  and  the  line  near 
X  500.  At  the  end  of  April  this  last  line  had  attained  a  suprema4.-y 
of  brilliancy  over  all  the  lines  of  spectrum.  Finally  the  bright- 
line  Bpectrum  wafi  very  aimihir  to  that  of  the  chromosphere,  a  point 
wliich  struck  obsei'vers  also  in  the  case  of  the  si^ectrum  uf  S'ova 
Aurigie. 

Prvf.  Tttrner  then  described  a  paper  by  Vi\  F.  A.  BfUmnu,  it 
being  ati  additional  note  on  the  position  of  Nova  Persei  and  a 
comparison  of  photographic  magnitudes  of  neighbouring  stars  with 
those  of  Father  Hagen's  chart  and  catalogue.  Ho  said  tliat  tho 
pai)er  was  more  suitable  for  printing  than  fur  reading.  Mr.  Bellamy 
bad  compared  with  the  Oxford  mea^uivs  Father  Hngen's  positions 
of  the  neighbouring  stars.  These  weresutficiently  good  to  identify 
the  stArs  until  they  came  to  the  faint  ones.  Tlie  number  of  faint 
iitars  vvns  so  great  that  positions  given  by  Father  Hagcn  (which 
irere  accurate  to  a  second  of  timej  were  not  good  enough  to  identify 
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tbeni  in  nil  caws.  During  the  exanunafion  other  etars  were  found 
that,  bad  U'on  omittud  from  the  measurestt  indt'ed  su  mauy  that  i\» 
Mr.  Ik^Uamy  wont  on  re-examining  the  plate  ho  almost  thought 
stars  were  comintj  up  on  the  plate,  lie  did  not  know  if  that  wa» 
pholognvphicully  possible;  tliey  lifard  a  good  deal  more  about 
Btars  disupjK'nring  irom  plates,  and  ptrbnps  that  was  the  mora 
likely.  16  more  stars  altogether  were  discovered.  It  was  a  subject 
that  was  worthy  of  attention. 

Mr.  Wii'lrhatn  (presenting  a  paper  on  "Further  ObtnerTatioas  of 
the  IS'ew   Star  in  Perseus  made  at  the  Kadcliffo  Observatory "), 
I  regret  that  Dr.  Rambaut  ha.-*  been  obliged  to  leave  the  Meeting,  | 
but  be  has  delegated  to  me  the  duty  of  placing  butort*  the  Society 
Boiue  account  ot  the  observatious  on  Nova  Peraei  during  the  last 
month.     The  first  elide,  however,  should  have  beua  sho\m  at  th«s 
previous  Meeting,  as  it  represents  graphically  the  determination* 
of  maj^itude  visually  from  the  time  we  first  saw  the  Nora  at. 
Oxford  up  to  April  18.    It  shows  that  the  miuimiuu  of  April  6 
appai*eutly  lasted  during  two  whole  nights,  and  the  bluntneas  of. 
the  curve  suggests  that  the  actual  minimum  occurred  in  the  interval 
between  the  time*)  of  observation  and  is  considerably  l<iwer  ia 
magnitude.     The  line  of  maxima  gradually  lowers  from  JVIaroh  20] 
to  April  10.     The  paper  now  presented  constitutes  the  work  iroml 
April  10.     The  estimates  in  the  earlier  part  \\ere  made  for  th«] 
most  part  tvith  the  naked  eye,  but  recently,  owing  to  the  smaU' 
altitude  of  the  object,  we  have  been  compelled  to  I'esort  to  tbO' 
telescope.      For  many  years  1  have  been  an  observer  with  thej 
telescope  with  but  little  experience  of  naked-eye  work,  but  I  ba\i 
been   struck  with   tlie   unexpected  agreement  between  differenl 
observers  when  obhtTving  without  instrumental  aid.     From  tl 
results  obtained,  thi*i  cIbss  of  work  seems  to  offer  valuable  oppoi 
tunities.     With  regard  to  the  observations  of  colour, — duriug  th« 
observations  at  Oxford  we  have  been  able  to  tell  when  the  Novi 
was  approaching  maximum  or  minimum,  for  at  maximum  the  si 
assumed  an  orauj^e  colour,  whilst  for  minimum  it  changed  to 
deep  red.     It  Iws  lH*en  further  noted  that  at  minimum  the  slAr*! 
image  in  the  teleHco]H'  seemed  to  be  lustreless.     During  the  strong 
twilight,  on  the  bat'l^ground  of  the  sky,  the  contrast  was  not  a< 
marked,  but  when  the  night  ha?  become  fairly  dark  the  image  o( 
the  star  has  been  noticed  to  be  larger  in  area  than  thi^  cumparifion- 
star;  yet  one  felt  that  owing  to  its  lack  of  lustre  and  the  di(fer«>nt 
quality  of  its  light,  one  mu^t  put  it  down  a^t  a  fainter  magnitudiftj 
than    the   comparison-star.      Then   the  question  arisi:^,  What 
magnitude  ?     Is  it  to  be  gauged  by  iuteuMty  uf  lustro,  or  by  sia 
of  image  ?     Then:  are  some  notes  In  the  paper  ahuw  ij)g  (hat  whei 
the  star  was  di*opping  into  the  Itaxe  near  the  horixon,  differeni 
effects  were  produced.     Wumetimea  the  light  of  the  star  seem< 
to  be  rapidly  absorbed,  but  at/  others  it  seemed  to  maintain  it 
brijjhtness. 
The  la6t  obi»ervatiou  included  in  the  paper  is  that  of  May  8 
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Mr.  Robinson  with  the  ro-inch  equatoreal,  when  ho  noted  an 
absence  nf  any  markwl  polour.  An  intor?fltinf?  ineidont  of  the 
Oxford  ohservations  is  the  corroboration  tht\v  afford  of  thoae  just 
presented  by  Dr.  lx»ckyer,and  the  fact  that  whon  at  London  cloud 
prevented  obMervatioo,  w»^  at  (Oxford  have  boen  more  fortunatt\ 
find  it  has  thus  been  possible  to  dovetail  these  two  sets  of  observa- 
tions very  neatly. 

The  Oxford  work  on  the  magnitude  which  forms  the  subject  of 
the  present  paper  is  graphic  illy  represented  on  the  slide  now 
shown. 

Mr,  Whiilahef  showed  a  slide  sent  by  Mr.  Ledger,  represontlnc: 
by  a  continuous  cur\*ij  the  magnitude  of  Nova  Persei,  and  compared 
it  with  the  curves  already  shown  by  Mr.  Wiokham  and  Dr. 
Lockyer,  lie  then  described  two  papers  by  Mr,  Stanlri/  Wiliiajtii 
and  Mr.  M,  C.  Shirpy  forming  continuations  of  their  previous 
papers  ♦,  giring  observations  of  the  magnitnde  durinij  the  past 
mouth.  They  appeared  to  give  results  very  well  accordant  with 
those  already  described  by  Dr.  Lockyer. 

Prof,  Turner,  Mr.  r^edgt-r's  photograph  shows  that  the  variation 
in  li^ht  besjiua  very  much  earlier  than  appears  from  the  other 
photographs. 

Mr,  WhiUdker,  1  think  the  eflrly  fluctuations  were  exhibited 
to  some  extent  in  the  first  slide  shown  by  3Ir.  Wickham. 

Mr,  Wickham.  There  is  probably  a  good  deal  of  personality 
coming  in,  which  may  make  one  curve  undulate  and  the  other  nor. 

Th4  PresnlfiU  asked  Father  Sidgreaves  to  make  a  statement  to 
the  Meeting  respecting  Nova  Persei. 

Tfu  Rev,  W,  SidffreavAs.  The  communication  I  have  to  make, 
and  which  is  not  contained  iu  my  Notes  on  the  Spectrum  of  the 
Nova,  would  be  more  interestinj;  to  the  Fellows  if  I  were  at  liberty 
to  mention  the  authority  on  which  it  rests  t.  A  suggestion  was 
mode  to  me  iu  a  private  conversation  at  the  K.  8.  Soiree  on 
Wednesday,  and  it  only  occurred  to  me  afterwards  that  it  would 
be  of  considerable  interest  this  evening  here,  regarding  the  canlinal 
dilhcully  in  every  suggested  reading  of  the  spectra  of  new  stara^ 
vi/,.,  that  if  the  separation  of  the  bright  and  dark  hydrogen  lines  is 
to  be  explained  on  Doppler's  principle,  the  source  of  the  dark  liaea 

*  Witli  reference  to  Mr.  M.  C  SUnrp'g  first  paper  on  the  mngnitudo  of  Nova 
P*r*ei,  wbich  was  read  at  tbc  April  MeotinK  of  the  R.  A.S.,  .Mr.  Wluttftker 
vrit«»lo  my  that  in  his  account  of  tho  piper  at  tho  Mcoliaf^,  as  roportod  in 
our  last  isiue.  tbe  usoufllie  p^ira»e  "  coajeolural curve**  maj  gi ve  Hm  to  a  wrong 
impraaion  of  the  nature  of  Mr  .Shnrp'n  diagram.  Thodiogratn  woia  plotting  out 
of  Hr.  Sharp's  uwn  ob^rration^,  thvpoinls  representiag  tuoowviTe  obaerrattoaa 
being  joined  by  straight  linw :  there  wa«  therefore,  properlv  speaking,  no 
element  of  eonjeoluro  in  the  diagram  it^Uf,  and  tho  wurd  "  conjectural "  muat 
be  uudentuiMl  )i«  referring  only  to  tha  conjectural  valupii  of  thestar'*  magnitude. 
ID  the  interraU  between  Mr  Sharp's  obttervationn,  which  wnuld  be  fumithed 
bj  these  linn  on  the  ouuniplion  of  uniform  change  of  magnitude  in  tho 
iatorvjil* 

*  >  for  this  arrived  junt  too  late  for  the  inceting,  owing  U>  th« 
ftb>.  i  Kelvin  from  London. 
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mast  always  be  moving  at  high  velwifry  towards  lis :  and  cous©- 
querilly  a  general  law  is  needed  according  to  which  we  ur«  not  to 
expect  any  Tariation  of  this  order  of  position  in  the  Rpectrum. 

The  suggestion,  briefly  stated^  ia  this :  granted  a  collision  between 
two  stare,  the  iniinodiate  result  would  be  scattering  of  matter  in 
all  directions,  with  greatest  velocities  in  directions  nearly  perpen- 
dicular to  the  line  of  relative  motion  of  the  two  impinging  bodies. 
These  velocities  of  fragments  may  largely  exceed  that  of  tho 
relative  motion  of  the  two  bodies  before  impact  *.  The  matter 
thus  scattered  would  consiist  not  only  of  the  broken  bits  but  also 
of  their  decomposHi  constituents.  Ubiquitous  hydrocen  would  be 
there  to  begin  with,  and  much  also  would  be  liberated.  A  part  of 
this  paseous  mass  would  be  raised  to  liigh  temperaturf,  with  little 
associated  kinetic  energy  ;  and  a  part  would  be  urged  outwards  at 
high  velocity*,  with  little  rise  of  temperature;  and  this,  the  cooler 
gas,  would  be  the  absorbing  material.  The  absorber  therefore 
would  always  be  in  motion  towards  us,  and  the  radiant  matter 
would  remain  at  comparative  rest.  The  application  of  Doppler*s 
principle  then  becomes  simple.  The  mass  of  hydrogen  moving 
away  from  the  white-hot  centre  would  absorb  shorter  wave-lengths 
of  the  white  mdifilion,  and  would  iiot  absorb  the  radiation  of 
glowing  hydrogoii.  The  bright  liues  would  therefoie  be  little  or 
nothing  ditfplaced  on  the  continuous  spectrum,  and  the  dark  lines 
would  alwavR  be  shifted  to  the  side  of  greater  retraction. 

The  simplicity  of  the  explanation  commends  it  to  astrophyrici«t« : 
it  meets  what  has  been  to  me  tho  chief  objection  to  the  application 
of  Doppler's  principle  to  the  shift  of  the  lines;  and  it  i«  in  keeping 
with  the  subsequent  Ihinniug  away  of  the  dark  lines  of  Nova 
Pertno,  which  very  constantly  declined  in  strength  and  width,  and 
finally  vanished  between  the  2ist  and  32nd  of  March.  But  1  do 
not  see,  at  present,  how  it  can  help  us  over  the  second  difficulty  : 
the  great  breadth  of  the  bright  lines,  some  of  which  st'emed  to  Imve 
lost  nothing  in  width  up  to  the  last  days  of  April.  We  may 
perhaps  hope  that  the  autlior  of  this  interesting  suggestion  will  at 
some  future  time  give  us  his  views  on  this  also. 

Prof.  Tui-ner  (reading  a  paper  by  Mr,  //.  C.  Plwnvur  on  the  rotation 
of  the  field  of  a  siderostat).  I  have  already  twice  spoken  to  the 
Society  on  this  subject — on  the  first  occasion  on  my  own  behalf  and 
on  the  last  occasion  on  behalf  of  Mr.  Plummer.  The  subject  seems  to 

•  [yoff  hy  r»Rn  Kjtms. — We  nee  i'JuBtrftlionii  of  Uiis  on  n  pmn.Il  Bcnle  in  tb» 
hrc&kiiigof  wji>itviiiaMp«of  ca»t  iron  by  Icttmi;  Call  U}>un  thviu  a  huavv  block  to 
act  AS  imnmifr.  Rem*  inbtrine  our  (NmvrrMiion  %l  iiw  Kojriil  S4>c»Plr.  I  ipokc 
on  lilt*  «i>hjcct  Ui  iny  rHt'mi  Mr.  WicVslPnil  <m  tlin  orcnhimi  of  ■  rmii  to  \x\» 
enE'ntvniij'  wnrku  on  ^JltlI^li.\v  Uitt  in  IjCtitfl,  i»n<I  wn»  shuwn  by  '"n.  „  ii;..«1„w 
irliich  had  bwD  r«.vntly  pierrcd  by  a  frupmnit  nf  iron,  broken  j'a 

hninmor  through  n  height  of  onlr  ten  fc^t.     The  vnmlow  wo*  n  icrol 

from  which  \h*>  hammer  hnd  lallcni  and  ire  b(iriz>DtaI  diMAmw  oIhihccI  b 
trnjcctory  which  dcmonitritrd  a  Tf.locity  of  tJie  fragment  fhol  awiiy  wry- 
much  greater  llian  ihat  of  llio  hammrr  at  the  in*tAnt  before  impact, — 
K.,  May  »7.  I9«»'] 
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ttra**t^(l  attention,  and  there  liave  boen  other  papers  piibli?lie(l 
by  M.  Cornu  and  by  M,  Lippiuann.  Mr.  PiuuimerB  paper  ueems 
to  mt'  to  bo  a  very  eiceilt»nt  geometrical  proof  of  the  fundainoulnl 
proposilions.  I  am  astonished  to  lind  Jiow  much  simpler  thesi^ 
can  be  put  than  I  had  found  ytossible  after  spending  some  time 
on  the  matter,  and  I  commend  the  paper  ivs  liaring  gone  to  the 
root  of  Vho  thin{»  in  a  very  eleijant  way. 

Afr.  CroinmtUn  in  response  to  the  President  spoke  of  the  new 
comet.  It  has  been  tantalizing  to  us  to  hear  such  bntliant  aeeount* 
of  the  new  comet  in  the  iSuuthern  iiemiephere  and  to  have  to  wait 
for  such  a  long  lime  before  we  havo  known  anything  accnmto 
about  it.  Even  now  we  have  only  one  report  of  any  accuracy. 
Thft  original  announcement  cams  from  the  Cape  Observatory.  In 
the  daily  papers  there  were  two  complicated  statements.  One  wa« 
that  there  was  a  comet  15*^  nortlj  of  the  8un,  and  then  Mr. 
Chambers  said  that  he  had  seen  the  tail  of  a  comet  in  the  morning 
of  May  15.  Then  there  came  a  telegram  from  Arequipa  saying 
that  a  comet  liad  been  Been  in  the  evening  ^ky,  so  it  could  not  bo 
the  one  that  Mr.  Chambers  had  seen.  Fifteen  days  after  that  we 
got  an  accunite  place  from  the  Cape,  So  that  this  was  not 
])romiaing  materinl  to  work  upon  from  which  to  get  the  orbit. 
1  have  sent  the  positions  to  ]Jr.  Smart,  nod  I  have  tried  to  get 
an  orbit  myself  and  our  results  agreed  closely,  but  that  does 
not  show  that  the  orbit  is  right,  it  only  shows  that  it  is  right 
Bccording  to  the  mat^^rinl  available.  it  seems  to  be  a  very 
interesting  comet  physically.  Mr.  Maunder  telt^raphs  from 
Mouritius  that  the  comet  appeared  to  have  three  tails,  and  that  a 
photograph  of  it  has  been  obtained.  If  the  comet  is  seen  from 
this  country,  however,  it  is  to  be  feared  that  its  beauty  may  have 
foded  considerably. 

Mr,  Turnfr.  Might  I  express  a  hope  that  an  ephemcris  will  be 
published  ? 

Mr,  Cromrrmlin,  I  am  going  to  attempt  an  ephemeris,  but  it 
will  not  be  very  accurate. 

Mr.  Whittnker  then  read  a  paper  by  Mr,  Franklin  Atlamg^  who 
had  made  some  obsen'utions  of  the  setting  Sun  on  19th  April,  in 
the  course  of  which  he  saw  a  number  of  emerald-cohniretl  beads 
resembling  Baily's  Beads.  Mr.  Achims  suggested  that  astronomers 
should  observe  the  phenomenon  of  the  green  tlash  at  sunrise  and 
sunset  as  often  as  possible,  especially  li)ast-Coast  astronomers  at 
eunrisc. 


The  folbwing  papers  were  announced  and  partly  read  : — 

John  TehtmtL      "Results  of   Double-Star   Measures   made   at 
Windsor,  New  South  Wales,  in  the  Years  1899  and  1900." 
Hev.  A*  L.  Cortu.     **  The  Visual  ^Spectrum  of  Nova  Persei." 
lUi'.  W.  Sidf/reavejt.     "  The  Spectrum  of  Nova  Persei,  Note  4," 
F  A,  Bellamjf,     "Additional  Note  on  the  Position  of  Nova 
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Fersei,  and  a  Comparison  of  Photographic  Magnitudes  of  Neigh- 
bouring Stars  with  those  of  Father  Hagen*s  Chart  and  Catalogue." 

A,  B,  Binka.  <*  The  Cambridge  Machine  for  Measuring 
Celestial  Photographs.** 

Maddiffe  Ohservatory^  Oxford,  •'  Further  Observations  of  the 
New  Star  in  Perseus." 

J.  Franklin  Adams.    "  The  Green  Flash  at  Sunset." 

A.  StarUty  Williams.  "  Further  Observations  of  the  New- 
Star  in  Perseus." 

M.  C.  Sharp.    "  Further  Observations  of  Nova  Persei.'* 

Jioyal  Observatory^  Oreenwieh.  "  Besults  of  Micrometric  Measures 
of  Double  Stars  made  with  the  28-iuch  Befractor  in  the  Tear 
1900." 

//.  C.  Plummer.    "  Note  on  the  Geometry  of  the  Siderostat.*' 

The  following  gentlemen  were  elected  Fellows  of  the  Society : — 

J.  S.  CJiakravarti,  M.A.,  Assistant  Accountant-General,  Alla- 
habad, India. 

Chat.  Sidney  Mence,  49  Watling  Street,  B.C. 

Mev.  John  Stutter^  O.S.B.,  Acton  Bumell,  near  Shrewsbury. 

Ernest  Oeo.  Wainwrighi^  B.A.,  St.  John's  College,  Battersea, 
S.W. 

The  following  Candidates  were  proposed  for  election  as  Fellows 
of  the  Society : — 

Spencer  L.  Futcker,  38  Lammas  Boad,  Ealing,  W.  (proposed  by 
Bev.  W.  J.  B.  Boome). 

Prof.  M.  B.  Snyder,  Director  of  the  Observatory,  Philadelphia, 
n.S.A.  (proposed  by  Dr.  Isaac  Boberts). 

The  following  foreign  astronomers  were  proposed  by  the  Council 
as  Associates : — 

Prof.  W.  W.  Campbell^  Director  of  the  Lick  Observatory,  Cali- 
fornia, U.S.A. 

Prof.  J.  Scheiner^  Astrophysical  Observatory,  Potsdam,  Germany. 
M.  Ch.  Trepifd,  Director  of  the  Observatory,  Algiers. 


THE  BBITISH  ASTBONOMICAL  ASSOCIATION. 

Thb  sixth  ordinary  Meeting  of  the  eleventh  Session  of  the  British 
Astronomical  Association  was  held  at  Sion  College  on  April  24, 
Captain  Wm.  Noble  (Vice-President)  in  the  Chair. 

The  names  of  three  Candidates  for  Membership  were  read  and 
passed  for  suspension,  and  the  election  by  the  Council  of  five  new 
Members  was  confirmed. 
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Several  notos  and  pai>ur9  on  Nova  Pcrswi  were  read,  Capi. 
MarkwUk,  Director  of  the  Variable  Star  Softiou,  rRported  tbat  lie 
had  received  299  light-determiiiations  for  the  thirty-eight  diiys 
from  February  21  to  March  31,  giviug  aa  averagt*  ot  nearly  eight 
per  diom.  The  greatest  nuraber  on  one  day  was  23,  on  Mart^li  3. 
All  the  observations  had  been  plotted,  and  a  curve  drawn,  and  !his 
showed  the  prlDcipal  ttuctuations  of  light. 

The  writer  then  described  the  variation  of  light  of  the  Nova, 
and  stated  that  the  large  ll^ctLlation(^  after  March  iS  corresponded 
somewhat  with  rhe  type  of  variation  of  8  8a^ittse  or  T  Monoccroiia, 
for  which  an  orbital  cause  was  generally  suggested,  but  he 
would  not  venture  to  say  thiit  this  xtas  the  cause  of  the  vortution 
of  Nova  Persei.  A  largo  number  of  colour-determiuatioiis  had 
been  sent  in,  and  the  general  inference  to  be  drawn  was  tbat  the 
Nova  was  undoubtedly  white  when  at  or  nt?ap  maximum.  This 
did  not  last  long,  for  on  Pebruary  27  the  Urst  note  of  rod  was 
recorded,  and  after  that  it  seemed  to  have  rapidly  developed  into 
a  highly-colourt^d  red  stiir  with  alfernationa  of  orange.  Mr.  Ast- 
bury,  who  gave  spfcial  attention  tu  colour,  pointed  out  that  during 
the  great  fluctuations,  March  18-31,  each  increase  of  brightness 
was  accompanied  by  a  corresponding  intreasj  in  reilness 

Mr,  y,  Muchichhn  contributed  u  paper  in  which  he  detailed 
nuraerons  obMenation^  of  the  Nova.  The  chiof  points  to  be 
noted  were  the  dullness  of  the  disc,  the  indiatinctnfss  of  the 
image  in  the  telescope,  and  the  red  colour  of  tiie  Nova  as  inten- 
ftiKed  by  the  elungated  focus.  Of  these,  the  first  two  eoemed  to 
iodic&te  that  the  object  was  to  some  degree  of  a  nebulous  or 
BlroUar  nature. 

Some  notes  on  the  spectrum  of  Nova  Persei  by  the  Rev.  TV. 
Si'l'jrMvcit^  previovsl^  commuuicatetl  to  the  North-western  Branch, 
were  also  rt'fld. 

Mr.  lloim<9  read  a  note  on  "Temporary  Stars,''  in  which  he 
there  was  a  general  acceptance  of  the  theory  that  temporary 
a  were  the  result  of  collisions  in  some  form  or  other,  but  there 
was  not,  he  thought,  uniformity  of  opinion  as  to  what  were  the 
particular  bodies  which  collided.  Without  losing  sight  of  the 
fact  that  at  present  we  could  not  be  eure  that  collisions  were  a 
full  explanation,  and  without  losing  sight  either  of  the  fact  that 
temporary  stars  exhibited  variety  in  their  manifestations,  which 
implied  variety  in  origin,  Mr.  Holmes  proceeded  to  consider  the 
various  kinds  of  collision  tliat  had  been  suggested,  and  some  facts 
bearing  on  them,  lie  suggested  that  Monck^s  theory,  that  tem- 
porary stars  resulted  from  the  passage  of  a  star  through  a  nebula, 
had  most  iu  its  favour.  It  would  account  for  a  rapid  increase  to 
a  maximum  which  amounted  to  a  sudden  appearance  \  for  its 
decadence,  and,  according  to  the  length  of  its  course  through  the 
nebula,  for  either  short  or  long  duration  ;  while  the  variations  of 
density  which  ue  knew  to  exist  in  various  parts  of  many  nebula? 
would  account  for  chivnges  in  brilliancy  during  its  appariLiun,  and 
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it  also  accounted  for  the  apparent  trnns formation  of  temporary 
stars  into  nebulJB  when  approaching  extinction, 

Mr.  W.  T.  Lynn  said  it  was  a  qneation  arnoniic^t  astronomical 
photographers  whelher  nebulous  matter  wn«  of  the  great  extent 
contended  for  by  some;  but  however  that  might  be,  it  was  true,aa 
Mr.  Holmes  snid,  that  nebulous  matter  must  occupy  a  far  greater 
epare  in  the  whole  heavt^js  than  stellar  matter.  He  quite  agreed 
witli  the  view  that  stars  were  more  likely  to  pass  throngh  Bome 
part  of  a  nebula  than  to  collide  with  other  stars.  In  reply  to  the 
chairman,  Mr.  Lynn  remarked  tlmt  Dr.  Roberts  bad  said  he  did 
not  think  nebulous  matter  was  so  very  widely  diffused  as  was 
claimed  by  some  pholographers  of  late  years. 

Mr.  C.  T.  Whiimdl  said  ihnt  to  estimate  the  velocity  at  which 
a  star  was  approaching  or  receding,  they  must  have  a  very  detinite 
observation  ol'  some  spectral  line,  as  otherwise  it  would  be  im- 
possible to  get  a  true  estimate. 

Mr,  Crommelin  said  Mr.  Holmes's  paper  had  placed  io  a  very 
vivid  light  the  exceeding  smallness  of  the  combined  disc  of  all  the 
stars  wo  could  see.  He  (the  speaker)  certainly  never  realised 
before  what  an  astonishingly  small  thing  the  disc  would  be — only 
about  one-third  of  a  second  of  arc,  or  a  good  deal  smaller  than  the 
apjjarent  size  of  Neptune,  which  required  a  good  telescope  to  show 
a  disc  at  all.  Mr.  Holmes  had  shown  how  much  more  probable 
it  was  that  a  collision  should  take  place  with  nebula?;  but  a  little 
diiliculty  occurred  to  him,  namely,  that  the  nebulas  were  so  big 
tliat  the  pflMsagp  of  a  star  throu2;h  a  nebula  would  l>e  a  matter  of 
many  years,  if  not  centuries.  It  would  certainly  take  centuriea 
for  a  star  travelling  ab  an  ordinary  pace  to  gu  through  the  nebula 
of  Orion :  and  as  these  Novw  lasted  only  for  a  few  months,  and 
were  at  their  brightest  for  only  a  few  days,  it  would  seem  that 
whatever  a  Xova  was  colliding  with,  it  could  not  be  anything  like 
the  size  of  the  big  nebula;.  They  thus  lost  an  argument  in  favour 
of  the  collision  on  account  of  the  great  size  of  the  thing  (collided 
with. 

Mr.  I/oImes  said  it  was  not  necessary  to  suppose  that  temporary 
stars  always  went  through  ncbulic  of  such  extent  as  that  of 
Orion. 

Mr,  Maw  remarked  that  it  was  not  necessary  to  suppose  the 
star  would  traverse  the  whole  nebula.  There  wns  no  rcAson  why 
there  should  not  l>e  a  collision  with  the  fringe  of  the  nebula. 

Thn  AVr.  *V.  J.  Jahn^n  contribuled  a  paper  entitled  **  Early 
Visibility  of  the  \ew  Mo<m,''  in  which  he  mentioned  that  the  new 
Moon  on  April  19  was  just  visible  to  the  naked  eye  when  barely 
32  hours  old.  On  Febrnary  8,  1S64,  he  noticed  the  crescent 
23A  hours  old  in  the  smoky  climate  of  Lancashire. 

-Vr.  C.  T.  }\^hUmeH  read  a  pap<?r  entitled  ''  A  M.irtian  SundiftI  * 
describing  from  the  conditions  obtaining  on  Mars  what  would  be 
the  result  of  depending  npon  dial-time  on  the  planet  M  compared 
with  clock-time. 
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Mr.  Lynn  read  a  paper  *'  On  the  llubitability  of  the  Planet.s  of 
the  Solar  Nystem/'  He  referred  to  the  probability  that  Mercury, 
and  possibly  Venus,  rotated  in  the  f^ame  tiuie  n»  tbut  in  which 
they  rflvolved  round  the  Sun,  in  which  case  they  could  hardly  bo 
regarded  as  habitable.  He  also  mentioned  the  lote  Mr.  Proctor'a 
theory  that  the  most  hkely  bodies  in  the  Solar  iSysteui  besides  our 
Earth  to  be  abodes  of  life  were  tho  satcllitoa  of  Jupiter,  pointing 
out.  however,  that  there  was  reason  to  believe  that  they  rotated, 
like  our  Moon,  in  the  samo  time  that  they  revolved  round  their 
primary. 

The  Hev.  C,  D,  P.  Davits  read  a  paper  on  **  The  Escape  of  Gases 
from  Planetary  Atmospheres." 

Mr,  CromjntUn  said  it  certainly  seemed  to  him  that  some  people 
had  spoken  a  little  too  contidetitly  about  the  escape  of  this  or  that 
gas  from  other  plauet.*.  lie  did  not  thiuk  the  question  hud  really 
been  solved  with  at  all  sufficient  acruracy  to  do  more  than  assert 
vaffiie  probabilities. 

Mr.  WhitnuH  remarked  that  Dr.  Johnstone  Stoney's  hypothesis 
had  been  strongly  criticised  by  Hr.  Br}'au,  KK.S.,  in  papers  read 
before  the  British  Association.  Some  of  Dr.  Bryan's  coucl unions 
were  completely  at  variance  with  some  of  Dr.  Stoney's.  The 
subject  was  a  very  difficult  one — upon  the  very  limits  of  know- 
ledge— and  it  must  be  left  for  experts  to  settle. 


THE  ROYAL  METEOBOLOOICAL  SOCIETY. 

Thx  Monthly  Meeting  of  this  Souiety  was  held  on  Wednesday 
afternoon,  May  15,  at  the  Society's  rooms,  70  Victoria  Street. 
Westminster,  Mr,  W.  J/.  DijitSj  President,  in  the  Chair, 

Mr,  liupcrt  T.  Sviith  read  a  paper  on  '*  The  Periodicity  of 
Cyclonic  Winds,"  which  was  the  result  of  a  discussion  of  his  own 
observations  made  in  the  neighbourliood  of  Birmingham  during 
the  26  years  1874-1899.  Theetiuinoxes  do  not  appear  to  bo  very 
stormy  periods,  but  from  the  author^s  tables  it  is  shown  that  the 
greatest  frequency  and  force  of  cyclonic  wind  occurs  some  two 
wet-ks  before  the  spring  equinox  and  some  three  weeks  after  the 
autumn  equinox. 

Mr.  W,  Marriott  i^vo  an  account  of  tho  bequest  by  the  late 
Mr.  G.  J.  Symons,  F.K.S.,  to  the  Jloyal  Meteorological  Society. 
Mr.  Syinous  (who  died  on  March  loth  last  year)  was  the  founder 
of  the  British  Rainfall  Organization,  and  was  a  most  distinguished 
meteorologist.  He  took  a  great  interest  in  tho  welfare  of  the 
Society,  and  held  the  office  ot  Secretary  for  a  period  of  25  years, 
and  was  twice  elected  President. 

By  his  will  Mr.  Symons  bequeathed  to  the  Society  his  cross  of 
the  Legion  of  Honour,  the  Gold  Albert  Medal  awarded  (o  him  by 
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Ibo  Society  of  Arta,  the  Testimorual  Album  presented  to  him  in 
1879  by  the  Fellows  of  the  Hoyul  Mcteorologica!  Society,  nnd  the 
im  of  -C200,  as  well  as  such  of  his  books,  pninplilet^,  maps,  and 
.'photoE^pha  of  which  there  was  no  copy  in  the  .Society's  library. 
Str.  Marriott  stated  that  from  Mr.  SymonRs  valuable  collection 
he  had  selected  for  the  Society  over  5000  books  and  parophldi, 
Bnd  about  900  photographs.  A  large  uumber  of  the  books  were 
old  and  rare  works,  750  bearing  dates  previous  to  iSoo,  while  8 
were  as  early  as  the  fifteenth  century.  By  this  noble  beqiieist 
the  Koyal  Meteorologieai  Society  now  possesses  the  most  complete 
aud  extensive  meteorological  library  in  existence. 


The  Solar  Eclipse. 

From  the  comparatiiely  brief  telegrams  already  received  it  appeaw" 
that  the  success  of  the  observations  in  Sumatra,  and  in  less  degree 
in  Mauritius,  has  been  somewhat  quaiiRed  by  cloud,  but  it  seems 
that  a  considerable  iiuiount  of  spectroscopic  work  has  been  achieved 
and  thrit  any  failure  may  only  be  expected  in  the  long-exposure 
photographs.  Mr.  Dyson  has  kindly  kept  us  informed  of  pro- 
ceedings in  Sumatra,  and  the  following  tacts  are  extract^  from 
his  letters  and  from  reports  in  the  daily  press. 

The  British  representatives,  Mr.  Dyson,  Mr.  Xewall,  and  Mr. 
Atkinson,  arrived  at  Sumatra  on  April  6,  and  were  n^ccived  by 
Major  Miiller,  the  Chief  of  the  Dutch  Survey,  who  advised  as  one 
station  the  island  of  Aoer  Geilaug,  about  six  miles  from  the  west 
coast  of  the  mainland  of  Sumatra,  and  .$0  miles  south  of  Pndunf!. 
Mr.  Joekes,  the  Governor  of  the  West  Coast,  at  once  put  himself 
and  the  Diitch  Government  launch  at  the  disposal  nf  the  obeervon*, 
and  after  seeing  the  island  Mr.  Dyson  elected  to  pitch  his  camp 
there  j  so  he  and  Mr.  Atkinson,  with  the  help  of  the  crt'w  df  His 
'ajesty's  gunboat  *  Pigmy,*  under  th«  ctimmimd  of  Lieut.  Oldham, 
^t  up  their  huts  aud  telescopes  ou  this  small  island  about  a  mile 
in  circumference,  surrounded  by  a  cond-reef  and  covered  with 
palm-trees,  with  about  a  dozen  natives  as  their  (mly  neighbours. 
The  nearest  ohserving-party  was  tho  Dutch,  «ho  were  establish*}*! 
ou  the  main  i&luud  at  Karang  Sago,  close  to  Painnn,  on  the  coast, 
Mr,  NewuU  went  inland  to  Doerian,  above  the  C)cmbilien  coal- 
mines, near  Savrih  I/iento,  at  the  extreme  etid  of  the  railwny. 
Here  ha  fouud  a  friend  in  Air.  vau  Lessen,  tht*  engineer  of  the 
mines,  who  put  a  house  at  the  disposal  of  Mr.  aud  Mrs.  Newall* 
with  a  convenient  terrace  on  which  tu  set  up  the  iriptrumuuts. 
The  BritJKh  partii^s  vu-re  thus  at  the  tuo  cndM  of  tho  line  of 
observers  iu  Suumtni,  the  others  being  diipofied  between  tbesn. 
There  were  on  the  island,  beaidoa  the  Englisbmec,  oue  Dutch 
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party,  four  Ann'rican,  one  Ruspian,  one  French  *,  and  a  Japanese 
eipedition.  frof.  Barnard,  with  expeditions  from  tho  Ytrkfis 
OhiHervatopv  and  the  Smithsonian  Institution,  were  at  Sololc ; 
Dr.  Humphreys  at  Fort  de  Kuck,  not  far  fi'om  the  nortliern 
]imit  of  the  Hlmdow :  whilst  tlio  observers  from  Liek,  Professors 
8hin  llimyaiua  and  kjeiji  Hirayainn,  of  Tokio,  and  others  were  at 
Padan^'. 

The  telegram  refeii'ed  immediately  after  the  eclipse  stites  that 
the  eclipse  was  obnerved  by  the  English  nstronomicul  party, 
iwsitited  by  tlie  officers  uf  the  *  Piirniy  '  from  Aoer  Gedang,  that 
the  eclipse  lasted  six  miuutea  twfjily-one  second^,  the  Suii  being 
partially  obsi-ured  l)y  cloud»  so  that  the  operations  wery  larcely 
hampered,  but  Mercury,  Venus,  and  Aldebaran  were  wull  8t*eu, 
and  that  the  corona  resembled  that  observed  in  1867. 

The  coroim  of  1S67,  it  will  be  remembered,  waa  of  the  sun-spol- 
minimum  type,  with  long  and  straight  equatorial  streamers,  and 
Bomewhttt  proluse  at  the  t«olar  polee. 

The  report  as  to  weather  from  the  Dutch  party  wo-s  to  the  same 
effect.  Tlieir  plioto^aphs  with  the  prismatic  cjimera,  and  the 
uieasurements  of  potarizatiou  of  light  and  li eat- radiation  of  the 
corona,  did  not  succeed. 

A  report  from  Mr,  Newall,  dated  May  23,  by  which  date  he  no 
doubt  had  had  opportunity  to  acquire  more  detailed  information, 
states  tljat  the  weather  was  moderately  good  at  nil  stations  in 
Sumatra,  it  being  best  at  Fort  de  Kock,  and  least  favuuruhle  at 
Solok,  which  was  unfortunate,  as  Prof.  Barnard's  programme  re- 
quired, possibly  more  than  any  other,  a  perfectly  clear  sky.  It 
seems  that  his  long-exposure  photographs  of  the  corona  are  quita 
itpoiled,  fur  which  he  will  have  the  sympathy  of  everybody. 
Mr.  Newall  himeelf  obtained  gootl  results  with  the  grating  spectro- 
ecope;  his  visual  observations  showed  the  green  coroniil  ring  very 
uneven,  lie  got  eight  photograplis  with  polariscope  camera,  which 
exhibit  marked  polariuition  of  the  brightest  parts  of  the  corona, 
especially  at  the  southern  edges  of  the  equatorial  streamers.  His 
photographs  of  the  corona  are  good,  as  are  also  thuse  of  Mr.  Dyson ; 
but  Mr.  Newall  was  again  disappointed  in  the  attempt  to  determine 
the  rotation  of  the  corona.  The  American  obsen'era  at  i*5awab 
Loonto  measured  totality  as  lasting  5™  47'  instead  of  5""  43*  as 
predicted ;  but  as  the  data  ou  which  this  prediction  is  based  ore 
not  stated,  these  tigures  are  at  present  enigtnatical. 

In  Mauritius  the  weather  soams  to  have  bean  mure  favourable, 
although  it  promised  bndly.  The  »Sun  rose  in  cloud,  and  the  first 
oontoct  was  lost,  but  totality  took  place  in  a  perfectly  clear  sky. 
In  all,  55  ])hotograph8  of  the  corona  were  taken,  iS  spectrum- 
photographs,  besides  41  of  the  partial  phase. 

*  See  pp.  »5i  and  153. 
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Magnetic  Observations  during  Total  Solar  Eclipse  *, 

Tub  effect  produced  by  a  solar  ec1ip.se  on  the  meteorolagical  con- 
ditions of  tbe  atmosphere  lias  ou  many  occasions  in  tlio  piu^t  been 
the  snbjRCt  of  observation,  but  in  th*»  number  of  Terrf^ttlni  yfatj- 
netUm  just  received  we  find  an  account  t  of  a  ayatematic  examina- 
tion ot  tbe  intiuenceof  »uch  au  eclipse  on  magnetic  conditions  also. 
It  had  appeared  to  Dr.  Bauer,  chief  of  the  U.S.  Magnetic  Surrey, 
tlmt  magnetic  observations  might  on  such  an  aecaiiion  be  usufully 
undertaken ;  and  the  occurrence  of  the  solar  eclipse  of  May  2&  of 
last  year,  the  tot4il  phase  of  which  wiia  visible  in  the  United  Stales, 
afforded  an  excellent  opportunity  of  carryiug  such  dftjigu  intu 
execution.     For  tbe  needs  of  the  magnetic  survey  simultaneous 
magnetic  observations  are  made  ou  certain  davs  throughout  the 
year  at  tbe  different  ma^etic  stations,  and  it  was  arranged  that 
such  observaiions  should  be  mode,  on  tbe  day  of  the  eclipse,  at 
stations  as  near  as  [lossible  to  the  path  of  totality.     Six  stations 
were  selerted:  three  of  tbem — Union  Springs,  Itocky  Mount,  and 
Cape  Charles — were  situated  within  the  path  of  totality,  the  re- 
maining three — Salem,  Bayard,  and  (raithersburg — being  outflide. 
The  observers  i-eceived  instructions  to  occupy  such  stations  as 
their  special  work  permitted  for  the  due  accomplishment  of  the 
objt*ct  m  view,  accompanied  by  a  detailed  scheme  of  tiie  observa- 
tions to  be  made.     The  prescribed  course  was  carried  out  by  all 
tbe  observers  excepting  the  one  at  Gaithersburg,  whe  for  some 
reason  failed  to  receive  his  instructions  in  time ;  but  he  made 
obser^'ations  according  to  directions  sent  him  pruviously,  relatini; 
to  other  work.     The  detailed  schtjme  of  observations  is  given  with 
the  view  of  aiding  observers  making  preparations  for  oimilar  work 
ou   future  occasions.      Tbe  observations  made  ar»   discussed   at 
considerable  length,  being  accompanied   by  numerous  graphical 
illustrations,  and  it  is  stated  that  there  can  be  no  que&tion  that 
some  kind  of  m(ig;netic  disturbance  made  itself  felt  on  May  28  at 
every  one  of  the  stations. 

Fiaally,  tbe  conclusions  arrived  at  are  given  under  eleven  separate 
heads,  the  principal  points  of  which  are  contained  in  the  following 
summary  : — A  vmail  magnetic  oscillation  made  itself  felt  at  various 
stations  situated  in  the  eastern  i>art  of  the  United  State's  during 
the  time  of  the  eciip^.  It  was  detected  by  various  jH^rsons,  at 
various  stations,  with  different  instruments,  under  difterent  con- 
ditions, and  \\"ds  also  automatically  recorded.  Tl)e  variou^i  phases 
'  the  oscillation  did  not  take  ]>hice  at  the  different  stations  at  the 
10  absolute  time,  or  local  time,  but  in  every  instance  were 
I60ciated  with  the  time  of  maximum  obscuration  of  tbe  Sun.  The 
luration  of  the  oscillation  was  upuan'ritlv  ahout  the  same  a»  that 

•  From  Satmrt,  1901  Mhj  1. 
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of  the  eclipse,  about  two  and  a  half  hours.  The  rani»^  of  tli»^ 
oscillation  wns  about  od(?  minute  ia  arc  for  dticliunlioa  und  ubuut 
eight  units  in  the  fifth  decimal  C.G.S.  for  horizontAl  intensity,  that 
is,  to  al>out  I  /aSootb  part  of  the  abaoliite  homontal  iutensity.  The 
general  cfTect  was  to  defltvt  tho  d^scUiiation  needle  to  the  west,  and 
decrease  the  homoutal  intensity,  before  the  time  of  maximum 
obscopatioo,  the  movement  afterwards  being  in  both  cases  in  the 
opposite  direction.  The  analysis  indicates  that  the  cause  producing 
the  magnetic  OHcillatiou  was  situated  outside  of  the  Earth's  cru»t, 
the  presumption  being  very  strong  that  the  oscillati(m  is  to  be 
n?ferred  to  some  change  produced  in  the  upper  atmospheric  regions 
by  the  abstraction  of  the  8un's  rays,  due  to  interposition  of  tlie 
Moon. 

Dr.  Baner  eipre.^ses  himself  as  hanng  l>een  in  doubt  before 
making  the  observations  as  to  whether  any  ma^etic  effect  re- 
ferable to  the  eclipse  would  reveal  itself,  and  adds  that  Ud  uas 
afterwards  sIoa^  to  conclude  that  the  maguelic  oscillation  oltservetl 
was  nnt  accidentally  connected  with  the  oolipfic,  until  he  had  madt* 
aucl)  exhaustive  examination  of  every  point  involved  n«  justitietl 
him  in  formulating  a  definite  conclusion.  The  result  is  intorcslin^. 
and  makes  it  desirable,  as  he  says,  that  every  opportunity  should 
in  future  be  takfr-n  to  obtain,  during  eclipses,  simultaneous  mag- 
netic, atmospheric-electric,  and  meteorological  observations  at  as 
many  stations  as  possible. 

It  is  to  be  remarked  that,  although  Dr.  Bauer  eventually  speaks 
with  some  confidence  as  to  the  raaguetic  movement  observt'd  luiv  ing 
relation  with  the  eclipse,  the  movement  in  question  was  small,  and« 
abstractedly  speakinj:,  much  too  small  on  which  to  found  any 
certain  conclusion,  considering  the  abundance  of  magnetic  move- 
ments of  similar  and  even  greater  magnitude.  The  circumstance 
that  seems  really  to  give  weight  to  the  conclusion  drawn  is  the 
At^tement  th.it  the  various  phases  of  the  magnetic  oscillation  were 
associated  uith  the  time  of  maximum  obscuration  of  the  Uun. 
Confirmation  of  this  circumstance  is  therefore  what  is  now  to  be 
desired. 

Follo\nng  the  paper  there  is  printed  an  appeal  for  international 
oo-operation  in  magnetic  and  allied  observations  during  the  total 
solar  eclipse  of  May  zy  next.  Willia.u  Ellib. 


Variabiltty  in  Light  of  Eroa*, 

Tub  discovery  by  Dr.  Oppolzer  that  the  light  of  Eros  ia  variable 
suggests  some  photometric  problems  of  great  interest.  If,  as  seems 
probable,  we  as^^ume  that  tho  variation  is  due  to  the  rotation  of 
the  planet,  we  can,  from  measures  of  its  light  determine  the  time 
of  rotation,  and  the  direction  in  spaco  of  thu  axis  of  rotation. 


t 
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Owing  to  the  varying  position  of  tbo  observer  with  regard  to  tbo 
plauet,  much  information  cau  be  obtaiued  which  is  iuipussibte  in 
the  case  of  a  vai-iable  star. 

Four  corrections  must  be  applied  to  the  observations.    First,  for 
the  velocity  of  light ;  second,   for  tho  distance  of  tbo  Sun  and 
Earth  ;  third,  for  phase  ;  and  fourth,  for  the  direction  of  the  axis 
of  rotation.     Jf  this  axis  were  pointed  towards  the  observer,  no 
variation   would    bo  perceptible,  while  tho  range  in   brightness 
would  attain  ita  maximum  value  when  the  axis  was  at  right  anglejt 
to  the  line  of  sight.      Neither  of  these  conditions  can  be  fullilled 
exactly,  since  the  position  of  the  axis  is  probably  nearly  fixed,  and 
the  inclination  of  the  orbits  of  Eros  and  tbc  £artL  would  luuke 
great  changes  in  tliis  angle.     Let  ^>  irpresent  the  complement  uE 
the  altitude  of  the  Earth  above  the  e<|uator  of  Eroa.  which  will  be 
equal  to  the  angle  betsieen  th^  axis  of  Eros  and  the  direction  of 
Eros  as  seen  from  the  Earth.     T^et  v  denote  the  angle  between 
the  pkne  pas&ing  through  the  Earth  and  the  axis  of  Eroa,  and 
any  other  plane  passing  through  the  axis  of  Eros,  assumed  as  an 
origin.     A  most  important  correction  depends  upon  v.     The  lime 
of  all  tho  observations  must  be  corrected  by  an  amount  equal  lo 
(•divided  by  360"^  and  multiplied  by  the  period  of  variation.     As 
fi  first  approximation,  we  may  assume  that  the  axis  of  Eros  is 
parallel  to  that  of  the  Earth,  and  thut  tho  plane  pa*ising  through 
the  vernal  equinox  is  taken  as  an  origin.     In  that  case,  v  will 
etpial  the  right  ascension  of   Eros,     As  stated  above,  if  p  =0*, 
there  will  be  no  variation  in  lii^ht^  and  the  range  will  be  zero.     If 
jt  =:  go*^,  the  range  will  attain  its  maximum  value.     I'or  inter- 
mediate  values   of  p,  wm  may  assume  that   tliu  range  will   he 
proportional  to  cos/).      The  changes  in  the  range  may  bo  u^ed  t<» 
determine  the  value  of  p^  and  frum  it  the  position  of  the  axis  of 
Epos.     Equations  may  be  formed  in  which  j>  and  «',  i»r  />  alone, 
are   the   unknown  quantities    from    which     we  may  derive  the 
approximate  position  of  the  axis.     Besides  observations  at  the 
pn'srnt  time,  it  will  be  necessary  to  determine  the  light'-cumi 
when  Eros  is  in  several  other  portions  of  the  sky,  determining  the 
range  and  al^o  the  limes  of  maxinuun  and  mini  :ium  as  uccuritely 
a-^   possible.     The  rapid  motion  of  Eroa  renders  it  difficult  to 
compare    the    observations   on  different    uJglits,  without    using 
dififerent,  and    in    some  cases  distant,  comparison  stars.       For- 
tunately, the  change  in  light  is  ao  itipid  that  consecutive  observa- 
tions of  a  large  part  of  tbo  liglit-curve  can  generally  be  made. 
The  opposition  of  1894  would  have  been  particularly  favourable 
for   these  studies,  hince  the  declination  changed  irom  +57    to 
-  14°  in   a  few  months,  and   would  thus  have  furniahcd   largti 
coefficients  for  determining  the  value  of  p,  although,  aa  »ho\\t\ 
l>elow,  the  range  se<.*uis  to  have  been  Amall  at  that  time. 

Assuming  that  the  variation  in  light  of  Eros  is  due  to  ita 
rotation,  two  explanations  may  be  offered,  as  tri  the  ease  of  variabFo 
stars  of  short  period  (l*roc.  Amer.  Acad.  1881,  xvL  257).     Eirtt, 


lUke]90L] 


Variahility  of  Eros, 


236 


that  Ero»  is  darker  on  one  aido  than  on  the  otlier,  as  is  ppobiil)!/ 
tbo  cuse  with  I&petus*  the  outer  satellitti  of  Satura  ;  aud  secDudly. 
that  It  \s  eloii^tcd,  or  douhle,  as  has  been  assumed  by  M.  Andre 
aod  others  (Astron.  Xach.  No.  3698).  In  the  first  case»  the 
eucct^sivu  maxima  would  alwaya  have  the  same  intensity,  and 
would  suceecd  each  other  at  eijua!  intervals  whieh  would  be  equal 
to  the  period  of  revolution.  Tho  same  would  be  true  for  the 
minima.  In  the  second  case, if  the  two  bodies  differed  in  diuiueter, 
the  pueoessire  maxima  and  minima  might  have  unequal  intensities, 
and  if  the  orbit  were  elliptieal  the  intervals  between  them  would 
be  nlternately  long  and  short.  This  st^ema  to  be  tho  case  with 
Eros,  and  tbe  first  hypothesis  seems  therefore  improbable. 

On  the  other  hand,  if  the  variation  in  light  ia  caused  by  two 
mmilar  bodic*  alternately  eclipsing  each  other,  it  is  diflioult  to  see 
how  more  than  lialt  tht!  light  can  be  cut  off  in  each  case,  and  tbe 
minima  more  than  three-quarters  of  a  magnitude  fainter  than  the 
maxima.  It  then  becomes  ntjcessary  toa«8utae  that  the  two  bodies 
are  of  unequal  brightness,  that  they  are  elongated,  or  that  wt:  havo 
a  single  hotly  nf  the  .shape  of  a  dumb-bell.  iSome  observers  have 
found  the  minima  two  magnitudes  fainter  than  the  ma.\ima.  To 
account  for  thii^,  we  should  be  obliged  to  assume  tliat  one  axis  of 
tbe  boily  wus  six  times  as  long  as  that  at  right  angles  to  it. 
Observations  show  that  the  light  of  Eros  is  coutiuually  varying, 
while  if  the  case  were  that  of  a  simple  eclipse,  a.s  in  tho  stars  of 
the  Algol  type,  we  should  expect  that  it  would  retain  its  fuL 
brightness  for  a  large  portion  of  the  time. 

If  the  bodies  were  of  the  same  size,  and  the  orbit  circular,  it 
might  be  impossible,  from  the  light-curve,  to  distinguish  between 
tho  two  hypotheses.  TIte  fourth  of  the  corret-tions  mentioned 
above,  however,  furnishes  a  means  of  distinguishing  between  them 
in  any  case.  If  the  body  is  dark  on  one  side,  the  time  of  revolution 
will  equal  the  int«?rval  between  the  successive  maxima,  and  the 
correction  for  the  position  of  the  observer  will  be  pri>portit)nal  to 
this  quantity.  If  then  Ihc  position  changes  iSo^,  the  correction 
will  be  one-half  the  interval  between  the  successive  maxinjft.  In 
the  second  case,  tho  time  of  revolution  will  be  double  this,  that 
M,  equal  to  the  interval  between  a  given  maximum  and  tho  next 
but  one,  HO  that  tbt^  correction  for  position  wUl  now  be  twice  as 
great  as  befure,  and  approximately  equal  to  the  interval  between 
ihe  successive  maxima. 

Much  material  already  exists  for  determining  the  constants 
mentioned  above.  Several  of  the  photographs  of  Eros  takeji  in 
1893,  1S94,  and  1896  had  an  exposure  of  an  hour  or  more. 
Owing  to  the  motion  of  Eros,  it  formed  a  trail  on  each  of  these 
pUteSf  which  in  some  cases  shows  distinct  variations  in  brightness. 
This  was  noticed  when  the  plates  were  first  examined,  but  was 
supposed  to  be  due  to  changes  iu  tbe  haziness  of  the  air.  As  this 
is  an  easy  metliod  of  discovering  the  vurJ&bility  of  an  asteroid,  it 
lU  hoped  that  astronomers  engaged  iu  a  photographic  bearch  for 
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such  objects  will  examine  carefully  all  trails,  to  detect  am 
changeB  in  inlensitv.  An  cxominatiou  of  forty-one  asteroid  trail 
photofmiphed  witli  the  Bruce  telescope,  seven  of  them  on  a  singia] 
plate,  failed  to  show,  except  in  one  or  two  instances,  any  chonf^ 
beyond  that  apparently  due  to  varying  atmospheric  abAorption. 
Generally,  more  than  one  asteroid  appeared  on  each  plftt«,  aod  il 
such  ra^iCfi  all  showed  the  same  changes  in  intensity. 

E.  C.  PicKKHiire. 


CORRESPONDENCE. 

To  tht  Editors  of  •  77w  Obienftttcry.' 

The  Eclipse  of  Agathochs, 

So  much  has  be^^n  written  about  thi§  eclipse  that  it  is  \nfl 
great  diffidence  that  1  add  a  few  words  more.     I  was  induced  « 
to  do  by  reading  the  late  Prof.  Freeman'**  reference  lo  it  in  tl;< 
fourth  volume  of  the  Historif  of  Sicih/^vfhich  \vivi  left  incompleti 
in  consequpnce  of  ih^  lamented  author's  de^th  in  1892,  bo  that  th^ 
latter  portion   was  bmught   out    from    posthumouM   tnauuscript 
under  the  editor5.hip  of  Mr.  A.  J.  Evans,  M.A.,  Kwpfr  of  ih< 
Ashmoloan    Museum.     Chapter  xii.,  containing  the  account 
Agathocles,  commences  on  p.  356  of  rol.iv„and  hie  first  expcditiol 
to  Africa  on  p.  400.     Agathocles  was  enahlod  to  avoid  the  block- 
ading fleet  of  the  Carthaginians  by   the  approach  of  a  convoy  0 
]>roviBion-»hip8,  which  thoy  went  to  intercept.     When  (hoy  foun< 
that  AEathocles  had  sailed  from  the  harbour,  they  alMindnned  thi 
object  in  order  to  attack  him,  so  that  the  ships  probiibly  urrivei 
safely,  as   the  American  provision-ahips  did  at  Brest  in   179. 
escaping  Lord  Howe's  fleet  in  consequence  of  it«  attack  liy  thi 
of  the  French,  leading  to  the  famous  action  of  the  ist  of  Juni 
Agathocles,  however,  e-scaped  under  the  darkness  of  the  riijht  an< 
made  the  African  coast  after  a  sii-dave'  voyage.     On   tlie  nei 
morning  after  lie  left  Syracuse,  we  are  told,  both  by  IHodoi 
Siculus  and  Justin,  that  an  eclipse  of  the  Sun  ovowhadowed  thei 
in  such  a  way  that  the  st^rs  appeared  as  if  it  had  t>eeit  night 
There  appears  no  reason  to  doubt  that  this  was  the  total  ecli[i9e 
August  15,8.0,310.    But  there  has  been  some  diwussion  iw 
the  exact  place  in  which  the  eclipse  found  Agathocles  and   hi 
fleet.     It  is  naturally  generally  supposed  that  he  i>>unded  at  somi 
distance  the  south-eastern  corner  of  Sicily  And  approatln*il  th 
Carthaginian  territory  in  that  direction.    Airy,howcver,'nhia  |iai 
on  the  subje<»t  in  the  PhUoaophir<il  TranfutctionA  for  i  ■ 
part  2,  p.  187),  adoptMa  view  which,  he  says,  ^raa  e'l 
by  J.  y^.  Bt)wintjuet,  that  Agathoclrs  pnssed  through  \\u-  ^Uj 
Messina  and  along  thenorthtTu  coast  of  Sicily,  fliuiUy  appro 
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Africa  from  the  north-west.  For  the  adoption  of  this  longer  route 
lie  gives  two  reasoua.  First,  «ven  that  wa3  longer  than  a  six- 
days*  rojage  would  he  likely  to  have  occupied.  Secondly,  the 
provision-sliipa  ju  all  probnbility  came  from  Gela,  and  therefore 
approached  Syratruae  from  the  strnth  ;  the  Carthaginian  lleet  there- 
fore to  intercept  them  would  move  in  that  direction,  and  Aga- 
thocles  to  avoid  it  would  go  northerly.  That,  however,  would  loolc 
like  flight,  and  the  tirat  idea  of  the  Carthaginians,  when  they  buw 
that  he  had  left  the  luirbour,  seems  to  have  been  that  Agathocle.s 
intended  to  offer  battle.  To  me  it  seems  most  likely  tlmt  he 
simply  stood  out  to  sen  towards  the  east  (which  happened  to  be 
in  the  track  of  the  eclipse),  and  when  he  found  in  the  niorniny 
that  ho  was  out  of  reaeli  of  the  enemy's  fleet,  he  then  sailed  the 
nearest  way  io  Africa.  That  he  lauded  near  Capo  Bon,  and  not, 
as  Baily  supposed,  much  further  to  the  south  in  the  Gulf  of  Khabe^', 
I  belie\e  all  authorities  are  now  agreed.  As  regards  the  length  of 
lime  occupied  in  the  voyage,  it  is  worth  remembering  that  Nearchcs 
(whom  Agatbocles  afterwards  sent  from  Tunis  to  Syracuse  to  con- 
vey the  news  of  his  victory)  took,  having  every  object  to  use  the 
utmost  fpeed,  nearly  as  long.  Before  Ai;athocIe8  lande<i  he  was 
iked  by  a  Cartbuginian  tleet,  which  both  Grote  and  Freeman 
Hbme  was  the  bWkading  force  which  had  pursued  him;  it  may, 
lowever,  have  been  a  different  tlect,  as  Airy  suggests.  Had  it  been 
the  same,  they  must  soon  have  conjectured  his  truo  doHiination  ; 
bad  it  been  different,  it  was  probably  smaller  and  more  easily 
boflten  off. 

The  question  of  the  route  is  of  interest  astronomically,  as  more 
'nearly  iixiug  the  path  of  the  Moon's  shadow.  Prof.  Ginyxrt 
makes  it  in  his  map  pass  over  nearly  the  whole  of  Sicily  and  then 

.a  direction  slightly  north  of  east  to  Greece,  the  central  line 
ig  near  Syracuse  and  then  to  northern  Greece  and  over  the 
\n  8ea  to  Asia  M  inor.  In  any  case,  Agathoclea  muat  for  some 
minutes  have  been  immersed  in  the  shadow. 

It  is  perhaps  u  smali  matter,  but  astronomers,  like  other  people, 
may  as  well  get  what  amusement  (hey  can  out  of  their  work,  and 
it  does  excite  a  smile  to  tiud  the  extraordinary  remarks  sometimes 
mode  by  even  great  writers  when  out  of  their  own  line.  Prof. 
Freeraau  once  wrote  me,  in  answer  to  a  communication  respecting 
a  cotnct,  thiit  he  knew  nothing  of  astronomy;  and  in  a  note  on 
our  present  subject  at  p.  401  he  writes:  "Dr.  Julius  74ech  fixes 
the  oate  as '  Au*;.  1 4,  —309.'  By  309,  however,  lie  appears  to  mean 
B.C.  310  (according  to  the  antiquated  French  way  of  reckoning), 
and  thus  differs  trom  other  astronomers  by  a  day  only."  That 
— 309  =  11.0.  310,  and  that  astronomers  of  all  nationalities  do  and 
mtut  take  it  ho,  does  not  seem  to  have  occurred  to  Fro4^man  :  also 
,  AucusL  14  is  astronomical  I'eckoning  for  the  morning  oF  August  15 
civil  reckoning.  Yours  faithfully, 

BUekhi'tttb,  iQor,  April  30.  W.  T.  LTXJf, 
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Velocity  of  a  Persei  in  the  Line  of  Sight, 

Gentlemzk, — 

In  the  Observatory  for  May  1901  (No.  305),  Mr,  W.  W. 
Campbell  publishes  the  observations  of  a  Persei  obtained  with  the 
Mills  spectrograph,  which  do  not  afford  any  evidence  of  variable 
velocity  of  the  star  in  the  line  of  sight.  The  obseniitionB  of 
a  Persei,  made  at  Potsdam  soon  after  Mr.  Newall's  announcement 
of  the  variable  velocity  of  the  star,  had  the  same  results,  which  I 
published  in  SitzungttherichU  der  konigl,  Premsiscfien  Aleademie  der 
Wiasenschaften  zu  Berlin,  Januar  1901, 

Since  a  good  many  of  the  separate  copies  of  my  paper  which  I 
sent  by  post  to  foreign  astronomers  seem  to  have  been  lost,  I 
should  be  very  much  obliged  to  you  if  you  would  reprint  my 
results. 

Observations  of  a  Persei. 


Date, 
1900-190X. 

Potsdam 
M.T. 

Velocity 

* 
pel.  to  cf . 

Bed.  to  0. 

Velocity 
red.  to  0. 

Dec  13 

h     m 
7     56 
7     >' 
5      7 
5      5 
9     '7 
5    2> 
5      5 
5       X 
5     10 

5  X 
4    55 

i    '* 

6  32 

km. 

+  7-8 
-4-  6-2 
+  8-8 
+  io'6 
+  9-3 

+  10-2 

+  ii-4 
+  »3'4 
+  12-6 

+  '4-4 
+  13-8 
+  166 
+  X6-9 

km. 

-  94 

-  9-8 
-11-4 

-  X2-2 

-ivy 
-13-0 
-168 
-17-2 

-17-5 
-17-8 
^i8-a 
-19-4 
-X9S 

km. 
-1*6 

—2-6 
-x-6 

-3*4 
-2-8 

=rt 

-4*9 
-3'4 

zti 

-2-6 

14- 

18 

20 

21 

22 

Jan.     I 

2 

1 

■5 

4 

t;..:..::. 

Q 

Q 

-3-22 

These  results  may  be  considered  as  preliminary  ones  in  regard 
to  the  absolute  value  of  the  velocity,  because  I  have  measured  the 
plates  under  the  microscope  only  in  one  direction. 

Potsdam  Roy.  Obserratory,  H.  C.  YOGKL. 

1 901,  May  14, 

Nova  Persei. 
Gesttleiceit, — 

Pour  of  my  observations  of  the  magnitude  of  the  new  star 
given  below  are  available  for  filling  up  gaps  in  the  list  of  magni- 
tudes on  p.  207,  viz.,  those  of  April  3,  6,  13,  and  14,  That  of 
April  3  supplies  an  apparently  missing  minimum.  It  was  obtained 
(with  the  aid  of  a  binocuhu*)  with  some  difficulty,  on  account  of 
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the  full  Moon,  but  1  think  it  caoDot  be  much  in  error.  The  other 
observations  are  given  for  comparison.  All  agree  very  well  with 
the  magnitudes  given  on  p.  207,  except  that  of  Marrli  25  ;  hut 
perhape  when  the  time  19  taken  into  consideration  this  discrepancy 
may  disappear  to  some  extent. 

Further  observation  has  ht^en  iraix)9aible  here,  as  the  Nova  now 
got*.*  below  the  horizon  before  dark. 

The  comparison-stars  used  were  e,  c,  r,  32  (?),  Jo,  and  36 
Persei ;  H.  P.  magnitudes. 


Date. 


Vftrcfa   7 

B 

U 

M 

16 
20 


G.M.T. 

Mag. 

».30 

3'o 

10.00 

3< 

9.00 

3-3 

X.*o 

3-8 

8.30 

3-8 

8-40 

39 

840 

3-8 

Bate. 


Ma  rob  14 

»5 

April      3 

4 
6 

>3 


G.M.T. 

Mftg. 

9.00 

10.35 

10.00 

9.00 

8.50 

9.00 

9'5 

The  Nova  was  very  near  the  (mountain)  horizon  when  the  hist 
dbserration  given  was  made,  but  I  believe  it.  to  be  reliable. 

Yours  sincerely, 
Madeira,  1901,  Mny  ij,  M'si.  ASDnnsox. 


t 


The  Great  laefjualitt/  of  Jupiter  and  Saturn. 

fMHTLSMKX, — 

The  discovery  of  the  great  inequality  between  Jupiter  nnd 
Saturn  is  sonietimet)  attributed  to  lialley,  who  htm  a  remark  in  the 
*  Afltronomical  Tables/ publiflhed  some  years  after  his  death,  on 
the  lengthening  and  accelerating  of  the  motions  of  Jupiter  and 
Saturn  about  the  end  of  the  seventeenth  century,  which  he  suggests 
is  due  to  tlu?  fact  that  those  planets  were  in  conjunction  in  the 
year  1683.  ''If;'  ho  says, ''the  same  happen  again  and  agaiu, 
when  Jupiter  and  Auuni  arc  in  conjunction  in  Leo,  we  may  justly 
hope  iliat  the  errors  wo  find  in  their  motions,  as  they  are  owing 
only  to  the  joint  edicacy  of  these  Centura,  at  length  may  be  re- 
moved by  the  y^wtoman.  Gconuirtf.  But  if  not,  or  if  the  Periods 
should  prove  longer  where  they  are  now  tbe  shortest,  or  the  con- 
trary, there  must  be  some  extrinsic  cause,  of  which  we  are  now 
jgDorant," 

It  was  left  for  Laplace  to  explain  how  the  near  commensurability 
of  the  periods  of  these  planets  produced,  in  accordiinco  with  the 
Newtonian  law,  that  periodical  oicillation  which  is  known  by  the 
name  of  the  great  inequality.     A  similar  one,  of  smaller  amount, 
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behveeu  tlie  motions  of  the  Earth  and  Venus,  called  their  long 
inequality,  was  long  afterwarda  pointed  out  by  Airy. 

Newtou  himself,  however,  appears  to  hav*'  been  the  first  to  call 
attention  to  the  mutual  efTects  of  the  attractions  of  Jupiter  and 
Saturn,  when  those  were  inepeaaeU  by  their  coming  into  con- 
junction. According  to  M,  Sigoignf?,  thia  convinced  even  Flam- 
steed  at  last  of  the  truth  of  l!ie  Newtonian  tboorj'.  In  tbcprvjfaco 
to  liift  *  Institutions  Newloniennes/  second  edition  (1769),  p,  xxxix, 
after  speaking  of  the  comparatively  small  effecti?  of  the  per- 
turbations prudaced  by  Mars,  the  J£arth,  Veuus,  and  ^fercury,  bet 
saVB  : — 

•*  11  n'en  est  paa  de  mJ^me  de  Satume  et  de  Jupiter,  La  mosso 
de  celui-ci  est  si  i^nde,  que  le  calcul  demonlre  qu'elle  doit  opvrer 
des  effets  b-ensibles  dur  le  muuvement  de  ^aturue  dans  le  terns  do 
leur  conjonction.  AVrf  fort  en  aven  it  les  Astronomefl  >Vfftn*?««rf  et 
Hall^.  Mais  lu  premier  n'eut  aucune  foi  il  la  prediction :  cepondant 
le  terns  de  la  conjonction  de  ces  deux  planetes  arriva ;  on  fit  pour 
la  premiere  fois  cette  observation singnlit're,  et  1©  calcul  fut  verifit*. 
Cela  ^nlut  li  In  Philosophie  Nowtonienae  le  suffrage  d'un  aufifii 
grand  Astronomo  tjue  Flamatnd,  Eut-il  etc  po&fible  qu'il  no  so 
fut  point  rendu?** 

It  certainly  would  seem  from  passages  in  Flamsteed's  letters  to 
Sharp,  dated  March  2,  1707-8,  and  Sppfember  20,  1710  (Bnily's 
*  Flamstocd/  pp.  266,  277),  tbat  he  did  at  last  perceive  something 
of  the  way  in  wbich  gravitation  acts,  tbough  we  must  probably 
conclude  with  "Wbewell  ('Ne\»ton  and  Flamsteed/  p.  7)  ibat  he 
"never  fully  accepted  Newton's  theory,  nor  compruliended  its 
nature,"  but  "...  .understood  by  theorif  only  a  mode  of  expressing 
laws  ofphenonunti^  not  a  new  generalisation  by  which  surh  laws 
are  referred  to  a  physical  cauxtJ^  Henco  it  might  have  been  that 
be  does  not  seem  to  have  perceived  that  the  exactness  of  the  theory 
was  not  affected  by  the  fact  that,  in  working  out  lunar  and  planetary 
tables  therefrom,  it  was  necessary  accurately  to  determino  tbo 
mae«es  as  well  ns  distance!!  of  the  attractin:^  bodies,  which  oould 
only  be  accomplifthed  by  long-continued  observutione. 

Yours  faithfully, 

BUcktieatb,  1901,  Hajii.  W,  T.  LynX. 

P.S. — It  may  be  worth  while  to  correct  here  an  error  of 
Delambre,  who  in  his  'llistoire  do  TAstronoroie  uu  dix-builieino 
si^cle/  p.  too,  referriog  to  the  *  lllfltoria  Coilestis  Britannica/ 
writes : — 

"  L'cdilion  est  d.>diee  an  roi  George^  par  Marguerite  Flamstoed. 
veuve,  et  Jacques  Hodgson. 

**Jo  croyois  que  cette  reuve  ^tait  celle  de  UniuBteed;  tnai«  la 
Dictionnaire  historiqne  dit  qu<>  Flam»teed  mourut  dans  le  c^bat. 
Alors  Manpierite  serail  [»robnt)]ement  la  sopur  ou  une  autre pareDto 
de  Flomsteed." 

His  widow,  hoNvever,  notwithstanding  the  ^  Dictionnaire/  dia 
certainly  was. — W.  T.  L. 
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RepubUcalion  of  Aaironomical  Papers. 

KVTLEMEX, — 

I  was  glad  to  see  the  remarks  in  your  toat  nuinber  on  tho 
republication  of  astronomical  papcT^  iu  tho  Astroucfmical  Jvumal. 
8ucb  republication  is  often  of  una  great&st  usm  to  titu  readers  of 
the  journal.  But  I  hope  it  will  not  bo  coollned  to  rcwnt  papers. 
For  example,  I  have  never  seen  tbe  paper  in  which  ^Ir.  11.  Lano 
is  said  to  bQ^e  proved  that  if  tho  Sun  were  gjif-eous  throughout, 
itA  temperature  would  riae  while  it  was  oontraotuig  iu  consequence 
of  the  ioss  of  heat.  This  result  is  so  startling  that  I  think  many 
persons  beside  myself  would  wish  to  see  the  reasoning  by  which  it 
IS  arrived  at.  As  far  as  1  know,  the  contraction  of  the  gas  only 
seta  in  when  tho  temperature  is  lowered,  and  ceases  wiion  tho 
temperature  ceases  to  fall,  (1  do  not  deny,  however,  that  the 
heat  generated  by  the  falliug-iu  of  the  particles  tovvaixb  the  centre 
of  gravity  may  greatly  retard  the  cooling  process.) 

"I'lus  is  one  example  out  o£  many.  Most  of  your  readers  ha\e 
reiul  in  text-books  a  statement  that  somebody  has  proved  some- 
thing, often  without  any  reference,  and  when  a  reference  is  given 
it  is  perhaps  to  some  publication  which  is  practically  unprocurable. 
Would  it  not  be  deeirabln  to  republish  a  nuuibor  of  papers  in 
which  important  results  are  supposed  to  have  been  established, 
but  which  originally  appeared  in  periodicals  not  easily  procurable, 
and  of  which  the  t>ookfl  in  ordinary  use  imly  give  the  n^sults  ?  I 
confess  that  iu  some  cases  which  1  Ijave  examined  I  think  there 
has  been  too  great  readiness  to  accept  such  results  as  beyond 
question,  and  that  it  is  of  great  imi>ortnnce  tlmb  analyses  and 
arguments  which  have  hitherto  been  submitted  to  only  a  small 
circle  of  antronomicnl  readers  should  be  submitted  to  criticism  in  a 

rk  which  is  more  generally  read.  Truly  yours, 

ubJin,  1901,  May  i  j.  W.  H.  H.  Mo!tCK. 


0B8EUVAT0RIES. 

TJmrmBBiTt  Obsbev.itobi,  Oxford.  —  U  has  been  already 
explained  in  this  magazine  that  the  8avilian  Professor  dues  not 
yet  enjoy  tho  advantages  of  a  house  attached  to  his  observatory, 
but  hia  report  for  the  year  ending  April  30,  1901,  shows  that  ho 
ha^i  been  able  to  effect  certain  ttructuml  and  decorative  alterations. 
The  electric  light  is  being  put  into  tho  observatory,  and  a  new 
dome,  23^  feet  in  diameter,  was  erected  by  Messrs.  Cooko  and 
Sons  in  the  months  Mny  to  August  1900,  over  the  Astrographic 
E<iuJitoria1,  tho  following  facts  about  which  are  of  interest : — 

Ttio  ahuttor  openinr  id  7^  feet  at  the  horizon  and  3$  rwt  at  llw  teoitb.  Tba 
i}otiie  cat)  tx)  mirinletelir  rotated  in  iwu  minules.  but  iliif  iiiTolrvs  iHtino  exertion, 
owUig  chicrty  10  tho  iueuoTcnlent  poeiLioo  in  whidi  the  lurnine  coar  is  plaeod. 
7I  fevt  ftbuve  the  (lour.    Tb<?  fact,  however,  that  aoy  portion  of  toe  sky  c»n  bo 
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reached  from  any  other  in  leea  thnn  ono  minute  1*  sufnci&nt.  Th?  dome  weigbi 
four  toi]«,ftiidi»roD9equeully  Hteadyin  bifcb  wind.  Durtnitthe  gale  lut  December 
not  theBligbtostmotionwftsnoticod.  On  the  other  liaikd.Uie  wide  »hutter  opening 
render*  the  telescope  liable  to  duturbunoe  from  wind,  which  wns  never  nuticea 
tritb  Ihe  old  dome.  Ar  regards  Tibmtion  from  other  caupes,  jumping  on  the 
floor  euuies  no  pprocptible  tremor  in  a  etar-image.  But  if  ihe  dome  be  tuaehed 
(aa.  for  inRtAncp,  if  the  cog-wheel  of  the  turning  gear  be  tinned  through  lliC 
*' iJack  "  between  one  tooth  and  the  noit,  without  Actually  morinc;  the  dome) 
tlie  star-iniagc  dance*  wildly.  This  means  tbftt  the  ribration  tmrcu  down  tbo 
wall  caiTj'ing  the  dome  to  the  foundation!,  through  the  ground  to  (he  founda* 
tions  of  tlie  telescope  pi^r,  and  up  through  Uiin  pter  (13  feet  high)  to  (be 
tele»oope.  The  pier  is,  of  eourwi,  isolated  from  the  flcHir,  and  jumping  on  the 
floor  wenB  to  shake  neither  telesoope  nor  walla.  As  »  cunovity  it  maybe 
remarked  that,  when  the  opening  of  tne  dome  ia  pointed  to  Norham  Gardens, 
tlic*  other  Hide  fooiisaee  a  moat  elaborate  echo,  which  will  repeal  correctly  Iwealy 
or  thirty  syllables. 

Owing  to  interruption  of  tlie  photogmpbic  work  by  the  erection 
of  tliis  dome,  nnd  the  nw^easity  for  obsei^'ing  Eros  and  thi*  new 
star  in  Perseus,  the  record  of  the  work  on  the  '  Astrograjihiu  Cata- 
logue '  18  not  quite  so  full  as  U8ual,  but  a  considi-Table  nmoiiut  has 
tH;('ii  done.  According  to  Prof,  TumerV  convenient  schedule,  the 
total  for  last  year  was  10  per  cent,  of  the  whole  work  on  the 
Catalogue,  which  brings  the  amount  now  done  to  72  per  cent,  of 
the  whole.  The  printing  of  the  Catalogue  is  under  the  considera- 
tion of  the  Delegates  of  the  University  Press.  No  chart-plates 
have,  we  believe,  yet  been  taken  at  OxfortI,  nnd  the  Savilian  Pro* 
feasor  hints  that  it'  these  and  their  reproduction  are  to  be  under- 
taken for  the  Oxford  Zone  the  work  should  be  considered  a 
national  one,  and  the  Government  should  find  the  money.  The 
ITniversity  Observatory  has  taken  part  in  the  canijwiigu  for  finding 
the  parallax  of  Kros,  and  contributes  1 14  plates  with  757  separate 
exposures.  300  images  of  Eros  with  the  stars  nroiuid  it  have  been 
measured  involving  23,000  separate  measures. 

Prof.  Turner  explains  why  he  did  not  go  to  Sumatra  to  observe 
the  eclipse — the  essential  reason  being  that  there  are  statutory 
dinictihies  in  obtaining  leave  of  absence  for  an  aggregate  j>eriod 
of  more  than  eight  weeks  in  two  consecutive  years,  and  the  eclipse 
journey  with  that  of  last  year  would  have  more  than  covered  that 
period. 
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GnEEKwicn  Skcosd  Tes-Yeae  Cataloglte  op  6892  Stabs  por 
1890. — In  the  contemphition  of  &  new  Stur-Catnlogue  the  funda- 
mental consideralious  that  suggest  ihemaulvea  are  uf  three  distinct 
tliwsfcs,  and  refer  lo  subject-matter,  quality,  an  I  quanlily,  tlioiigb 
tliere  mav  be  some  diversity  of  opinion  as  to  the  relativr  import- 
ance of  tbi'se  consideralions. 

As  lo  subjectrmotter,  which  in  many,  if   not    nil.  pnivimi* 
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Greenwich  Cjitalogiies  haa  been  practically  ignored  in  writing  the 
Introrluctioa,  so  that  the  Htudent  has  been  rather  al  a  loss  to  find 
roaaons  for  the  presence  or  absence  of  partieular  stars,  we  have  in 
the  present  work  a  statement  of  scope,  which,  though  it  points 
out  an  oniiasion  mentioned  below,  is  certainly  an  advance. 

Lenvinf^  out  fnndamontal  stars,  a  largo  number  of  which  are  an 
cpsential  in  any  fundanieutAl  catalogue,  we  infer  that  the  original 
scheme  of  the  work  wan  the  re-observation  of  Groombridge's  stars, 
which  had  once  been  done  at  the  Kadcliffe  Observatory  for  the 
ep<x'h  1845  (Groombridge's  epoch  being  1810),  supplemented  by 
a  large  number  of  fairly  bright  stars  in  other  parts  of  the  sky, 
Groombridge's  being  mostly  circumpolar. 

The  following  passage —  "Of  the  4343  stars  in  Groombridge*a 
Catalogue,  3645  arc  contained  in  this  catalogue,  ami  the  remainder, 
with  few  exceptions,  hAve  been  observed  in  the  preceding  Ten- 
Year  or  Nine- Year  Catalogues" — requires  explanation.  It  may 
fairly  be  asked  why  it  should  have  been  thought  not  worth  while 
to  iueliide  the  whole  number  in  the  present  catalogue,  and  why  in 
any  case  the  "  few  exceptions,**  supposing  the  stars  to  have  a  real 
existence,  were  permitted. 

If  one  may  hazard  u  conjecture,  it  would  be  that  nince  the  total 
number  of  stars  in  the  prerious  Ten-Year  Catalogue  was  only 
4059,  which  represented  a  great  advance  on  its  predecessors,  it 
was  thought  to  be  too  h\^h  an  aim  to  include  the  whole  of  Groom- 
bridge*8  star.*!,  and  that  the  exceptions  referred  to  were  accidental. 

Besides  these  Groombridge  stars,  it  appears  that  several  hundred 
stars  were  included  whose  positions  were  required  as  guiding-stars 
for  the  Astrographic  Equatorial  or  as  comparison-stars  for  comets, 
or  which  had  been  occulted  by  the  Moon,  also  zodiacal  8tai*s, 
southern  stars  observed  for  refraction,  and  340  Piazzi  stars. 

As  to  the  quality  of  the  observations,  a  casual  glance  at  the 
diagrams  which  form  the  frontispiece  will  show  how  effective  has 
been  the  device  of  13-hoar  groups,  Hrst  introduced  in  the  Nine- 
Yeur  Catalogue,  for  correcting  the  Standard  Kight  Ascensions  of 
the  clock-stars.  It  is  not  clear,  however,  that  this  is  entirely  due 
to  an  improvement  in  the  observations,  or  in  the  standard  li.A.'s, 
w  yery  possibly  something  is  due  to  the  increased  numbers  and 
proportions  of  stars  in  12-hour  groups,  the  figures  being  for  1880, 
3223  out  of  7904,  and  for  i8go,  6i2Soutof  12599.      If  the  other 

ien*ations  of  liight  Ascension  an^  as  good  as  those  of  the  clock- 

irs,  there  would  seem  to  bo  very  little  fault  to  find  with  them, 
though  they  suffer,  according  to  thu  Introduction,  from  the  very 
«mall  effect  of  an  erroneous  collimation,  from  a  diurnal  variation 
of  level  error  (which,  though  small,  would  very  possibly  accouot 
for  the  R— D.  discordance  in  R.A.  which  is  noted),  and  from 
poti^ible  diurnal  variation  in  azimuth  also,  since  the  azimuth 
error  is  eaid  to  depend  essentially  on  double  transits  of  Polaris. 
The  equinox  of  this  catalogue  is  that  of  the  Greenwich  1872 
catalogue,  carried  on  by  the  use  of  Struve-Peters  precessions  and 
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Auwers-Bradley  proper  motions.  A  correction  to  this  zero  ha« 
been  found  each  year  from  the  observations  of  the  Sun,  which 
show  ID  the  mean  a  correction  +o*'047  to  be  applied  to  the  Hight 
AdccnMoDs  of  this  f*&talogue  ;  but  oa  persounlity  may  have  a  large 
share  ia  causing  this  quantity,  it  has  not  been  applied. 

In  polar  dibtance  tho  obborvatious  suffer  siiy;htly  from  the 
diurnal  variation  of  tho  nadir-poiut,  from  tho  much-discussed 
K— D  discordance  (which  is  hei*c  treated  at  lejigth,  but  which  may 
well  be  made  up  of  too  iminy  biuall  quantities  to  be  allowed  for  by 
a  simple  rule),  and  from  the  uncertainty  attaching  to  the  deter- 
nii:\aiion  of  co-latitude  and  to  the  refraction-tables.  Xheso 
draw  baclia  are.  Iiowever,  very  sinnll,  and  are  well  known  to  exitit 
in  every  transit-circle  catalogue  up  to  the  present  time— though 
tere  is  hope  for  the  future,  especially  iu  the  difictiou  o£   tUu 

^termination  of  azimuth-error,  co-latitude,  and  refraction. 

An  exhaustive  discussion  is  given  of  the  diseordances  of  obser- 
vntions  abijve  and  below  pole,  and  of  discordances  between  tho 
present  Catalogue,  Mewcomb's  fundamental  Catalogue,  the  Cape 
Catalogue,  and  iiadchSe  Catalogue  of  the  same  epoch,  and  the 
various  Astronomische  GesolUchaft  Catalogues  for  1875,  and  some 
others. 

Aa  regards  quantity,  the  number  of  stars  (6892)  apeaka  for  itself, 
efii)ecially  after  a  short  analysis  of  some  of  the  tiguies. 

The  great  increase  iu  the  number  of  observations  of  the  olock- 
siars  has  been  referred  to  above,  and  it  will  be  noted  that  thero 
are  ouly  about  20  places  depeuding  ou  single  observations  in  tho 
preacnt  catalogue,  as  against  about  150  in  tho  l-'irst  Ten-Year 
Catalogue,  which  contuiued  in  addition  nearly  30  stars  observed 
in  only  one  element. 

Other  stops  in  advance  are  not  wanting.  A  be^nning  baa 
been  made  with  the  determination  of  proper  motion  fur  174 
Groombridge  stars,  and  some  delinite  attention  has  been  ]Hiid  to  a 
few  well-known  binary  stars,  besides  which  known  double  stars 
to  the  number  of  about  250  are  noted  as  such  iu  the  catalogue 
itself. 


Thb  Total  Soiab  £cuf&b,  1900*. — The  B.  A.  A.  wen?  unable 
ozi  this  OL'casion  to  arrange  for  a  special  stean)er  to  convey  tb« 
olMicrvers  to  their  various  destinations,  tiuch  an  arnuigeini^t 
would  have  made  it  easier  to  carry  out  systematic  series  of  obser- 
vations, as  \faa  done  in  1S9O,  when  the  tield  of  operations  was 
carefully  mapped  out  during  the  voyage,  and  largo  uumberi  of 
volunteers  were  found  to  assist  iu  the  various  researches.  But  in 
1900  the  parties  were  very  seattered,  and  thero  \ias  Uttld  oppor- 
tunity of  cooperation,  so  that  each  |)arty  carried  oo  ita  operations 
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indeppndentl/  of  the  otliers,  Tlie  stations  occupied  bv  tho 
Afwociation  were  (i)  Wadosboro',  U.S.A.,  (2)R.M.S.  'AustrnP 
off  Portugal,  {$)  Ovar,  (4)  Plapencin,  (5)  Xavalinor«),  (6)  Mun?a- 
iiares.  (7)  Elche,  (8)  Algiers,  (9)  Cape  Matifou.  Tbis  volume  aims 
at  \x\n%  not  n  mere  dry  summary  of  results,  but  a  popular  and 
readable  narrative.  Henco  al>out  one-tbird  of  the  book  is  taki»u 
up  with  incidents  of  the  jounieys  of  variou.s  parties,  and  the  places 
of  interest  Tisited.  Many  eioellewt  photographs  of  these  are 
reproduei'd,  the  book  thus  sening  to  the  observers  themselvos  as 
an  admirable  memento  of  the  expedition.  We  may  quote  aii 
amusing  little  anecdote  which  Mr.  Bacon  tells  against  himself. 
They  were  crossing  A'irpinia  bv  night  in  a  Pullman  car:  *'  I  saw  a 
burst  of  meteors  twisting  in  erratic  courses,  much  as  1  had  seen 
them  on  a  memorable  occasion  from  a  lofty  baUoon.  ...  1  shouted 
this  intelligence  aloud  ....  meeting,  however,  with  a  n/buke  from 
our  duskv  and  amused  conduct-or,  *Dem  are  lightning  bugs  (iire- 
flirs).  sahV*' 

All  the  parties  speak  of  the  great  courtesy  with  which  they 
■were  everywhere  received,  in  spite  of  the  friction  which  the  war 
was  ftupposed  to  produce.  The  Portuguese  Government  may 
perhaps  be  singled  out  for  special  mention;  "They  franke<l  aU 
our  instruments,  lending  tents,  railing  off  spaces  for  us,  and 
telling  off  guards.  .  .  .  They  gave  us  lirst-class  free  passes  orer  all 
the  lines  in  Portugal." 

The  account  oE  the  eclipse  proper  begins  with  the  times  of 
contact.  A  large  number  of  observations  (not  all  by  members  of 
the  B.  A.  A.)  are  collected  by  Mr.  Whitmell.  The  Moon  was 
endently  not  more  than  3"  or  thereabouts  from  the  tabular  place, 
but  the  N.  A.  duration  of  totality  was  certainly  too  long,  as  has 
already  been  pointed  out. 

The  next  section  is  •*  Drawings  of  the  Corona  "  by  H.  Keatley 
Moore.  There  is  no  doubt  that  corona-drawing  has  improved  in 
accuracy  of  lati^  years.  It  may  be  that  the  draughtsmen  are  more 
careful,  knowing  that  the  photographs  will  det^^ct  their  mistakes, 
or  there  may  be  greater  familiarity  with  the  various  coronal  types. 
The  eleven  drawings  that  are  reproduced,  though  at  first  sight 
very  dissimilar,  arc  seen  on  examination  to  agree  in  essentials, 
though,  as  is  almost  inevitable  in  such  hurried  work,  mistakes  occur 
in  the  proportions  of  the  various  parts.  They  are  combined  in  a 
beautiful  drawing  by  Mr.  Moore,  which  is  in  very  satisfactory 
agreement  with  Mr.  Wesley's  combination-picTure  from  the  photo- 
graphs. The  eye  has  on  this  occasion  beaten  the  camera,  the 
western  streamer  having  heeu  seen  distinctly  beyond  Mercury  by 
more  than  one  observer,  while  none  of  the  photographs  seem  to 
show  it  as  far  a»  Mercury. 

Mr.  Wesley  concludes,  from  a  comparison  of  tho  American 
photographs  with  the  others,  that  no  perceptible  change  took  place 
in  the  corona  in  2^  hours,  lie  discusses  the  curious  dark  rays, 
which  are  plainly  shown  00  some  of  the  photographs,  and  which 
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have  beeu  thought  to  iudicateBome  dark  absorbing  matter.  Some- 
what similar  Htructure.s  appear  on  the  photograph)  of  1S71,  1896, 
1893. 

Mr.  and  Mrs.  Maunder  note  Ibat  the  rod-like  outer  mys  could 
not  be  traced  to  more  than  liaU  the  distance  shown  in  1S98. 
This  was  j^robably  due  both  to  real  faiutiiesa  in  tbt*  corona  and 
greater  sky  illumination. 

The  book  also  deals  with  shadow-bands,  Bailv's  beads,  stan 
observed  during  totality,  meteoroloipcal  observations,  colours  on 
land  and  «ky,  &c.  On  all  of  these  beads  luterestiiig  and  useful 
observations  \sere  made. 

The  book,  while  not  recording  any  very  senjsational  discovery, 
may  chiim  to  be  a  record  of  a  large  amount  of  careful  and  pains- 
taking work,  and  no  one  who  is  interested  in  solar  eclipses  should 
fail  to  procure  it. 


A   Masual  or   Elkme>t-uiy   Science  *. — A  meinbor  of   tho 
British  Astronomicjd  Association  is  reported  to  have  read  a  paper 
at  a  recent  meeting  criticising  the  average  text-book  ou  astronomy, 
which  gives  its  readers  dry  facta  of  littl*^  use  to  them  when  con- 
fronted with  the  actual  facts  of  Nature.     It  occurred   to  us  that 
this  gentleman  was  creating  his  own  bogey  in  order  to  have  the 
pleasure  of  demolishing  it,  or  else  his  choice  of  books  bad  been 
injudicious.     We  would  recommend  to  his  notice  the  Iwok  now 
before  us,  by  Prof.  Gregory  and  Mr.  Simmons,  which  ho  may  tind 
more  to  his  taste.     The  work  is  divided  into  thrt"*  parts,  devoted 
respectively  to  Physics,  Chemii'trv,  and  Astrononiy,    The  tirat  two 
of  these  are  scaro'ly  in  our  province,  but  it  occurs  to  us  tliat  in 
the   earlier  clmpters   there   is   much   which   is   too   elementary, 
although,  as  the  book  is  evidently  intended  to  help  persons  to  pass 
certain  examinations,  the  authors  are,  no  doubt,  well  adviMjd  in 
making  it  so.     To  the  section  on  Astronomy  wo  cau  give  un- 
qualitiod  praise.     It  opens  with  a  chapt«*r  by  the  aid  of  which 
anyone  cau  easily  learn  the  names  of  the  stars  and  the  constella- 
tion figures  in  tiie  sky,  so  that  he  may  emulate  Mr.  Amlerson  in 
his  recent  discovery,  and  which  will  give  him  much  useful  inform- 
ation ab<:)ut   the  scheme  of  star-magnitudes  which  it  would   bo 
difficult  to  pick  up  elsewhere.    Thy  other  chopters  give  eicellent 
explanations  of  the  apparent  motions  of  the  he-avonly  bodies  with 
x^ry  intelligible  diagrams,  of  which  we  would  call  especial  atten- 
tion to  that  on  p.  36g,  cvphiining  why  a  different  set  of  stars  ia 
seen  in  the  sky  at  different   times  of  the  year.      We  can  safely 
recommend   this  book   to   anyone  who    wishes   tu   get   a  sound 
practical  knowledge  of  science  in  ita  elementary  stages. 
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•  B J  R.  A.  Gregory,  F.R.A.S-.  Profwwr  of  Antronomr  at  Quo©ii'«  CoU/'| 
LuuJuo,  Slid  A.  T.  Siiuiiion«,  tiJic.     Ijtutdon  :  Maoitiillan.  1901. 
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CoMM  Notes.  —  The  bright  comet  (n  1901)  discovered  by 
Mr.  lialU  ou  April  23  wa^  iadepeudently  discovered  by  Mr. 
Tattersall,  of  Cape  Leouwiu,  West  Australia,  and  by  Mr.  Nicbol- 
tfon,  of  South  Madagascar.  Much  uucertaiuty  prevailed  for  soinu 
time  about  its  movements,  in  uonsequeuce  of  various  conflicting 
reports.  The  reported  observation  at  Yerkes,  referred  to  in  our 
coIuHius  last  month,  proved  to  have  been  erroneous.  The  object 
they  observed  may  have  been  a  comet,  but  it  cannot  have  been  tftU 
one.  Fur  this  compt  \va.s  13°  south  of  the  Sun  at  the  time  when 
they  reported  it  i^'^  to  the  north  ot*  it. 

Mr.  Chambers  reported  that  he  had  seen  the  comet's  tail  due 
east  at  3  .i.M.  on  May  i.  But  tliit*  ob-tervation  also  is  incompatible 
with  the  subsequently  ascertained  place  uf  the  comet.  In  I'act  it 
was  uu  (Vftiing,  not  a  moruirif/  star  at  that  date. 

Several  reported  observations  in  England  given  in  the  daily  press 
must  aUo  be  set  down  as  erroneous.  No^  genuine  observation  of 
the  comet  seems  to  liave  been  made  further  north  than  the  Lick 
Observatory,  where  it  was  observed  ou  May  15,  in  these  latitudes 
the  comet  baa  only  been  above  the  horizon  in  daylight  or  bright 
twilight,  and  as  its  brightness  has  enormously  diniiuisbed,  and  is 
still  doing  so,  there  seems  no  possibility  of  its  being  observed 
here. 

The  comet  was  observed  in  the  evening  early  in  3Iay  at  the  Cape 
and  Arequipa,  and  these  observations  enabled  an  approximate  orbit 
to  be  deduced.  The  following  elements  are  by  Prof.  Kreut/,,  and 
aft!  hosed  on  Cape  observations  of  April  24,  May  3  and  4  : — 

T 1901  Apr.  24*26  Ilcrliu  M.T, 
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This  ephemeris  shows  that  even  in  the  southern  hemisphere  the 
comet  will  a^in  be  lort  in  the  sunshine  soon  after  the  middle  of 
June.     ItA  brightness,  taking  that  at  discovery  as  unity,  is 


0*03    on  May  24, 
0-008  uu  June  II, 


0*005  ^^  June  ig. 
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The  comet  may  possibly  be  picked  up  with  large  instrumcntfi  in 
August  or  September,  but  it  will  be  very  faint. 

In  the  early  days  of  its  nppeamnce  it  was  evidently  such  a 
striking  object  aa  to  arrest  the  attention  of  the  moat  caaiul 
observer. 

The  Journal  of  tht  B.  A.  A,^  No,  7,  contains  a  letter  from 
AV.  G.  Levander,  who  is  with  llie  forces  near  Mafeking,  stating 
that  the  comet  was  a  beautiful  object  just  above  the  H«ing  Sun  on 
the  mornings  of  April  24  and  25. 

But  when  it  became  an  evening  object  obserrationa  were 
naturally  more  numerous.  A  telegram  from  Perim  stated  that 
the  comet  had  been  observed  on  board  ship  in  the  Bed  See. 

A  rough  sketch  taken  in  8t.  Helena  on  May  5,  which  we  have 
seen,  shows  two  narrow  straight  (ails  inclined  some  ic*^  to  one 
another  and  some  10**  iu  length,  with  a  darker  region  ht»tw*H?n. 
On  the  other  hand^  Mr.  Maunder  aud  Mr.  Claxton  photugra[>hed 
it  in  Mauritius  at  about  the  same  time,  and  stated  that  there  vitfre 
three  tails,  the  longest  some  15^^  iu  length. 

The  nucleus  seems  to  have  been  small  and  stellar,  thus  admitting 
of  accurate  observation. 

The  7\mfs  of  May  iS  contains  the  following  mettsage,  reported 
to  have  been  sent  from  Louis  Botha  to  his  followers  : — 

Tie  owned  he  lind  cliou^ht  nrmoliing  peaoowilh  T»rd  Kitchuner.  buttltanked 
God  tliKt  be  bncl  rrjected  bis  terms.  In  1881  r  blood-red  romot  nppwrcd. 
meftiiins  wnr;  tli(«  comet  now  scvn  wm  whit«  and  •ignified  poMt,  which  would 
shortly  oe  giren  them,  and  with  it  independence. 

The  erroneous  statement  which  appeared  in  the  daily  papers 
that  the  motion  early  in  May  was  north-west,  seems  to  us  to  havt? 
arisen  from  the  fact  that  the  tail  was  pointing  south-east.  It  is 
natural  for  a  novice  to  infer  from  the  appearance  that  the  comet 
U  moving  head  first,  and  "carries  its  t:ul  behind  it,"  M'herea*,  of 
course,  in  receding  from  the  Sun  the  tail  goes  first. 

Ait.  Journ,  4g6-97  contains  definitive  elements  of  Comet; 
1894  11.  (Gale),  by  Henry  A.  Peck. 

The  number  of  observations  exceeds  500,  the  limiting  dates 
being  1894  April  2  and  August  21.  We  must  take  most  werious 
exception  to  one  point  in  tu©  computation  : — **  AVheuever  a  cor- 
rection of  the  time  of  observation  would  harruoniy^  otherwiae 
discordant  data,  this  has  been  done  without  calling  attention  to 
the  fact."  It  6t_*eni8to  ua  only  legitimate  to  alter  a  lime  after  con- 
sulting the  original  observer,  who  is  pretty  certoin  that  the  altera- 
tion is  right.  J'2ven  in  this  case  the  alteration  should  be  fully  noted. 
But  lo  niter  a  lime  arbitrarily,  without  any  note,  merely  to  make 
different  observations  fit  better,  is  most  flagrant  *' co^ikiug"  ;  in 
our  complete  i^tiorance  of  how  many  times  this  objectionable 
proceaa  Has  l»een  carried  out,  we  nece*sanly  view  tlie  entire  «mi-, 
putation  with  eome  suspicioD.    It  ia  for  letter  to  reject  discordant 
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ohftervatioun  altogether  tbau  to  make  arbitrary  correct  tuns  to 
tbMMi. 

PerturbatioDs  by  Jupit«r,  Saturn,  aiid  the  Kartli  Lave  betsu 
applied. 

We  give  hit*  orbit  b«*low,  fho  elejuenla  being  affL'Ct:^!!  by  an  un- 
certain \flriabto  r/i-,  wbofte  most  probable  value  be  eoDttiilvrK  to  be 
—  40".  We  t;ive  Dr.  Koseby's  elunieiitB  tor  couiprtrisou ;  these  Wi-ra 
tlcliK-vd  from  a  inui.-fi  sirmller  number  ok"  obatrvatioiw.  rauyin^over 
only  2J  months  {Mmithltj  iVodVwr,  March  1896): — 

Peck.  RoBcby. 

T  4........  1894  Apr.  134069  4*0*0004  (/v  Apr.  13*393?  O.M.T. 

•# 314"  11'  ix"-5  4-i'2odv  314.**  11'  4q"*51 

O   206     13    53  'o  —01; 3 //if  £o6     14    II   -9  1 18940. 

*.» 86     ;9    18  •1+085./*'  86     5X    55-7] 

(.,.,, 0983093  +0000013  d¥  0983034 

t     o'99iizi    -i-'oocooiS  dv  0990177 

Prriod  ...       1 143  yeam  (for  c/i>  =  —40")  looi  yean. 

It  will  be  seen  thuL  Uie  adoption  of  the  viduo  -  40"  lor  'h  will 
bring  the  two  orbits  into  almost  pfrfful  accord,  which  i.s  Kuti»- 
faelory.  There  would  seem  lo  [u*  little  ntoin  tor  douht  s\s  In  the 
ellipticity  ut"  the  (ubit.  Air.  IVck  pn>p<tsi'*(  tu  examine  llio 
plam'tary  |M'rturUirion8  previous  to  iliscovery,  to  ace  if  they  will 
explain  the  divergence  trum  a  parabola.  A.  C  JJ.  C 

MiNon  Placet  N0TF.8. —  According  in  Prof.  \Vciid*'lI,of  Harvard 
Observatory,  the  \ariatioii  in  light  of  Kros  had  becomt?  zero  on 
May  8.  Thia  rather  favours  the  hypotbrwis  of  tho  |)Ianet  lieiiig 
double  or  duuib-bt'll-slmped,  and  that  the  Earth  is  no  lonj^tir  iu 
the  piano  of  motion.  Were  ihe  variation  due  to  markiuj^s  on  tl»e 
(furface  it  rould  s(*areely  have  sunk  so  soon  to  zl-i-o.  '  Harvard 
Circuhir '  No.  58  dcids  with  this  question.  Jt  is  iwinted  out  that 
thero  art'  four  factors  which  will  have  to  be  allowed  for  in  dt-^ter- 
minii);;  the  brightness  nt  any  moment,  viz.: — (i)  velocity  of  light, 
(2)  distani-e  of  Suu  and  E:irtli,  (3)  phase,  (4)  direction  of  axis  of 
rtjtatinn.  The  la«t  can  only  h*  detiTmined  by  a  long  Beries  of 
obsenations  extending  over  a  largo  angle.  A;*  a  tirst  rough  ap- 
proximation the  equator  of  Eros  is  :l8^un)ed  to  be  parallel  to  oura, 
and  the  conBequences  of  thiri  atisumption  are  dedui*ed. 

The  pholographs  taken  in  1893,  1S94,  1S96  have  been  examined 
for  light-variation.  Some  of  the  plates  had  a  hmg  exposure  (i^*  or 
innre),  and  Kruei  had  trailed  ion:<iderabty  ;  this  would  enable  any 
vnrialion  in  light  during  the  exposure  to  be  detected  (such  varia- 
tion might,  however,  arise  from  atmospheric  caiiaefl).  The  rango 
iH-ems  to  have  beuu  very  small  iu  1S93  and  January  1S94.  A 
maximum   i&  iudicuted  t.u  Juhan  day  341 2865*622  (IVbruary  5, 

1894). 

in  1H96  plates  show  largt>r  variations  of  light.  In  June  of  that 
rear  the  variation  wum8  to  havt  bi^en  at  h*aat  r  mag.  Maxunaare 
giren  at  Julian  dutva   24'3''»56'S90,  2413715-702,  24*3740*^03, 
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24i.^74fS6i.  Tht*  pliwtoiiietric  obaerviitions  made  ia  189S  ffivo 
the  means  of  invostigitling  tha  variaticin  atthatdatn.  A  discussion 
of  these  is  promised  in  a  future^  Circular.  A.  C.  D.  C. 


TuE  SfN'-spoT  Group  of  Mat  19-JiNE  t. — Since Xovember  27, 
1900.  the  sular  surfucv  has  bt^ii  aluio»t  eiilirely  clear  of  spots  nnd 
fafulffi,  the  only  noticwible  group  of  HpoU  being  one  composed  of 
•mall  members  whieh  na»  observed  from  March  3  to  March  11. 
But  nft^r  a  period  of  alinoMt  exactly  six  months  tjuiesconce*  tbe 
&olar  faces  di{*])la)'ed  a  renewal  of  at  least  partial  activity  in  the 
hbape  of  a  fine  group  of  spots,  visible  to  the  unaided  eye,  which 
cnissi'd  the  visiblo  disc  betrte«Mi  May  19  and  June  t.  The  gn>up 
was  born  very  close  lo  the  E.  limb  on  the  invisible  side  of  the  Sun, 
being  probably  about  two  or  three  days  old  when  first  observed  at 
Stoiiyliiirst  on  May  30th.  The  h*»liographic  positifm  of  the  spot- 
^roup  was  then  approximately  longitude  160'*  and  latitude  9**  N. 
On  this  date  the  group  was  alremlyupprottchinK  the  pha'^e  w  hen  ttto  1 
spots  predominate,  or  Type  II.  of  a  recently  propo«etl  nomenclaturt*. 
On  May  J2nd  the  space  between  the  two  main  spots  of  the  group 
was  partially  filled  by  small  spots  and  penumhral  patches,  re- 
presenting Tyi>e  111.,  which  generally  occurs  from  five  to  eeven 
days  after  the  birlli  of  a  spot-group.  The  lender  hnd  now  become 
more  regular  and  dofini'd  in  outline,  while  the  following  main  spot 
was  growing  rapidly,  being  comooeed  of  several  large  dotachtsl 
fragments.  Seemingly  it  attained  its  greatest  area  on  May  24th. 
The  group  was  central  on  the  solar  disc  on  May  25th,  when  its 
greatejit  length  extended  about  1 2""  in  longitude.  The  co-onlinatos 
of  the  centres  of  the  two  mnin  spot-s  were  now  longiiude  i65"*5 
and  iS'J^'o  respectively,  lalitiiae  of  both  about  +8°'o.  lu 
accordaitce  with  the  usual  nictde  of  proi-edure,  ihe  I«uler  had 
ad\ttnced  in  longitude  as  the  rearmost  spot  developed.  This  Inst 
spot  then  l)egan  to  break  up  with  a  d'crease  in  total  area,  the 
greatest  change  bi'ing observed  between  the  dates  May  27-29.  It 
was  on  this  last  date  composed  of  a  few  small  scattered  fragments. 
The  leader  had  now  become  a  spot  of  round  regular  outline,  but 
without  any  well-developed  black  nucleus.  It  may,  however, 
possibly  return  again  at  the  K.  limb  about  June  I4tli  m*  a  small 
bingln  spot,  unless  indeed,  as  sometimes  happens,  a  fresh  outburst 
shoulil  take  place  in  the  same  region  of  disturbance.  When  tbe 
ie|>ot8  were  obsened  by  means  of  a  Thorp  polarizing  solar  ey€^- 
pipce  on  the  15-inrh  ei)uatorJaI,  the  dark  ntirlei  in  the  umbrae*, 
particularly  in  the  leading  spot,  were  well  seen,  and  they  appeared, 
to  be  rents  in  a  faculous  veil  which  was  spread  over  the  umbra*, 
Bcnutifnl  brigiit  tongues  extending  from  the  edge*  of  the  several 
umbne,  but  not  quite  bridging  them  over,  were  also  a  feature  of 
the  spots,  as  well  as  a  fm-ulous  cloud  of  less  vivid  brilliiincy, 
presumably  floating  above  the  umbrir. 

Visimily  it  would  he  judged  that  the  group  wns  not  vrry  denae, 
as  there  uas  no  formation  of  a  single  oimpacl  black  umbra. 
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the  siM»c*tni!n  too  oF  the  spots  the  goiipra!  absorption  cvoa  of  tlie 
lfadin^  spot  was  only  moderately  dark,  lientv,  unless  tbery  bo  a 
fresh  outburat  in  the  same  locality,  we  would  hawrd  the  opinion 
that  the  group  will  not  be  a  long-lived  one.  With  regard  to  th« 
selective  absorption,  there  aas  no  change  from  Unit  which  seemingly 
steadily  preraiU  in  all  spots,  at  leant  in  the  red  end  of  theetpectrum 
between  the  lines  B  and  D.  We  have  here  at  minitnutn  a  spot 
showing  identii-ally  the  same  spectrum  a^  a  spot  at  ruaximum,  the 
most  widened  lines  being  faint  Fraunhofer  lines,  due  for  the  most 
part  to  vanadium.  Two  sodium  line»  and  a  nirknl  line  were  albu 
greatly  widened,  as  was  a  lino  at  the  tail  of  the  a  group,  whioh 
has  been  noted  before  as  a  feature  of  this  region  of  the  sun-Rpot 
spectrum,  and  whii-h  is  exceedingly  near,  if  not  coincident  with,  a 
line  of  oxygen.  The  group  attained  its  greatest  area  of  about 
700  milliontbs  of  the  ^ua's  visible  hemispbei'e  on  Mav  34tb. 

A,  li.  C. 


NuvM  Peosei. — The  following  table  contiuues  that  on  page  207 
of  \ix»t  month's  number,  and  replaces  eoiuo  of  the  ligures  thei'e 
given.  The  magnitudes  are,  as  before^  simple  means  of  results  by 
\ariouK  observers,  the  numbers  which  go  to  make  up  each  being 
shown  by  the  sufiix.  On  April  24  the  magnitudes  by  different 
obHtTver*  range  from  5*0  to  6'o,  and  one  ob.servor  notes  a  rapid 
change  throughout  the  evening.  A  glance  at  the  figure-s  shows  a 
sudden  brightening  about  every  five  days. 
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'hi  FuBNCri  EoMiniE  KxPEUiTioys — Under  the  authority  of  tlm 
Minister  of  Public  Instniclion,  the  eclipse  wa«  obser»ed  bv  two 
French  expediiious  organised  by  M.  Janssen,  who  publishes  the 
first  results,  received  by  code  teiegi-ams,  in  the  Compta  Rfmhi^Uyt 
May  20.  Count  de  lia  Baume-Pluvinel,  an  experienced  ectip'te 
observer,  went  to  Suinulra,  his  programme  being  to  phologi'aph 
th*  corona,  to  obtain  evidiiuv  as  to  its  rotation,  and  to  find  out 
whether  there  were  anymore  or  less  marked  dark  Praunhoferjiiiea 
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in  lli*»  hriglit  I'orona,  and  honix' to  di-Huw*  iiifoniialion  as  to  thp 
t-nlonlic  nidiiilion  of  tlic  srtMw.  The  telegraphic  n»|iorl,  stntesthat, 
I'Acopt  tor  Bouiit  slijiht  cloud,  tlie  obst-rvatious  have  be<.'U  sucoew- 
tully  carriwi  out,  and  speukitii;  i^iardi^dly,  as  the*  iitfonimtion  is  aa 
yet  8o  meagre,  M.  .Tanseen  wtntes  that  the  rotation  of  th^  copono 
has  not  Ixvn  doUTinined,  and  that,  the  presence  of  dark  Fraun- 
hofer  lines  in  the  con^na  has  not  boen  luade  out.  which  he  thinkft 
is  con^tistent  ^v)tb  the  fnet  that  the  AUit-spots  ure  at  minimum ; 
for,  he  ^oe»  on  to  say,  '^  it  is  nt  the  epochtt  of  maximum  that  the 
vapours  of  the  solar  globe  raisi*  themselves  in  the  coronal  atmo- 
Bpliere  and  permit  those  plienomena  of  reflexion  of  photospheric 
light  marked  by  the  preseiue  of  Fraunhofer  rays." 

The  other  expedition,  under  the  charge  of  Dr.  Binot,  wont  to 
the  iwlaiid  of  Keunion  ;  but  al>out  this  paily,  except  for  a  telegram 
stating  that  the  weatiier  was  inagnificont,  there  is  no  information. 


The  Wrather  ly  Mat. — Fresh  norlh-easterly  winds  prevailed 
until  the  25th,  nud  the  w-eather  remained  generally  cold,  although 
not  ciei-'plionally  so,  the  mean  temperature  for  the  eighteen  days 
May  4  to  21.  most  of  which  ranged  below  the  average,  wan  5o'^"4, 
which  is  lower  than  the  average  by  i^'S.  Jiain  fell  on  4  days 
(May  7  to  10)  to  the  total  amount  of  1*56  inch,  on  inch  of  which 
fell  on  the  9th  idone.  A  prolonged  drought  set  in  on  the  nth, 
continuing  for  ninet^?en  day!",  accompanied  by  brilliant  sunny 
weather.  From  the  12th  to  the  29th  the  sunshine  amotjnt-i?d  to 
1S7  hours  out  of  a  possible  amount  of  2S4  hours,  and  yielded  the 
high  percentage  of  66.  On  May  15,  2a,  23,  and  24  the  percent- 
age* amounted  to  91,  89,  H9,  and  90  reapeciively.  The  weather 
became  somewhat  warmer  alter  the  22Dd,  and  vury  much  warmer 
after  the  28th,  culminating  in  a  maximitm  temperature  of  Ss'^'Z 
on  the  29th.  A  heavy  thunder-shower  on  the  morning  of  the  30th 
ended  the  drought,  and  iuitiuUMl  cooler  weather. 


The  BtiYAL  Socibtt  SoinftK. — The  astronomical  exhibits  at 
Burlington  Hou«e  on  May  8  related  mainly  to  the  new  star  in 
Perseus.  Mr.  McClr-an,  Father  Sidgreavi*?!,  and  Sir  Nonnnu 
Lockyer  all  showed  photographs  of  its  spectrum,  and  the  latt^tr 
also  showed  a  diagram  giving  its  variation  of  magnitude.  The 
astrogniphic  micrometer  of  the  Cambridge  Ob^'ervatorv  was  ex- 
hibileil  by  Mr.  Iliuits.  Thert*  will  bo  no  *'  Ladit^s*  ConverMtsione** 
this  year,  in  consequence  of  the  death  uf  Queen  Victoria. 


TiUi  Society  oE  Meclinuical  Engin<?«rs  ha^  of  itself  little  COD- 
ueclion  with  astronomy,  hut  this  u'ar  Mr.  W.  II.  Alaw,  Tr-jisurer 
of  the  Rojal  AstronomicaJ  Sctciety.  happens  to  Iw  its  Preside^nt. 
For  (his  reajson  the  fact  i*  recorded  heiv  that  Mr.  ilaw  rccoived 
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the  Sociely  and  othor  of  his  fricMuIs  at  a  conversazione  in  the 
su[>erb  rooms  of  l\\e  Meclianicil  Ktifxiiieere  at  Storoy'*  Gate  on 
the  evening  of  May  17,  and  entertainod  them  with  a  delightrul 
pn>grainrae. 

Capt.  Wm.  Nohle  writes  to  |toiut  out  an  obvious  mistako  in  our 
last  number.  In  the  repi»rt  of  the  R.  A.  S.  Meeting  it  wa^^  implied 
tlittt  Prof.  Burnhani  found  a  etar  tii  be  double  in  the  year  1851, 
which  was  many  yuars  before  be  began  to  observe.  On  p.  186, 
line  1 4.  f^r  "  1 5  "  read  '"  53.*' 

Mu.  F.  W.  Dybon,  M.A.,  Chief  Assistant  in  the  Royal  Ob- 
servatory, Greenwieh,  lias  Iwen  rt-coinmeniled  by  the  Council  for 
election  as  a  Fellow  of  the  Royal  SocitJly.  Wo  ofTt^r  imr  best 
congratulations.  Mr.  Dyson  iii  the  only  astronomer  in  the  list 
this  year. 

Hiu  WiLLi.vM  HuooiNB  h:i8  been  awarded  the  Henry  Draper 
Medal  by  the  \J,H.  National  Aeadumy  of  Sciences. 

The  next  Meeting  of  the  Eoyol  Astronomii-al  Soeit'ty  will  ha 
on  Friday,  June  14;  of  the  British  As  rouomieal  Association 
on  Wedui-adav,  June  26, 


From  an  Oxfokd  Note-Book, 

Tub  news  from  Sumatra  seems  rather  sad,  but  it  is  as  yet  scanty, 
and  we  must  not  give  up  ho|)e.  Mauritius,  on  the  other  hand, 
sends  us  distinctly  cheery  intelligence,  aud  the  ecliptie  has  clearlv 
not  been  a  complete  failure.  On  such  occajjions  of  varying  success 
we  view  the  misfortunes  of  our  friends  witii  mixed  feelings.  I 
have  told  before  in  these  not^is  the  story  of  the  Kussian  totally 
cloudy  eclipse  of  18S7  :  how  several  dejected  astrononiors  met:  in 
the  big  restaurant  in  Moscow  and  gradually  brighteued  up  as  they 
comjMired  notes  aud  found  ttiat  the  diha]>pointmeut  ha<l  been 
universal,  until  there  camo  in  a  man  who  announced  with  a 
beaming  fave  tbat  he  had  seen  the  corona  through  clouds,  wliich 
plunged  the  others  back  into  ghiom.  Astronomers  are,  after  all, 
but  human,  and  a  cloudy  eclipse  tries  human  nature  pivttv 
severely.  In  a  copy  of  the  Fujuro  sunt  me  the  other  day  by  a  kind 
corn-'Spjndent  who  happened  to  be  in  Pans  on  May  21  there  is  a 
duUghifuI  munifc'stntion  of  humanity  which  I  hoixi  our  French 
friends  will  tbr^rive  mo  for  quotini;.  ll  is  really  loo  good  to  be 
lost ;  and  1  wish  I  had  room  for  the  whole  of  it: — 

Kile  rxMt  du  foumir  h  la  uioncc  fmu^M^e  un^  occasion  nouvelie  d'affinaer 

•f'li     -  '        '  V"  HU[)4riciril£      Voua  vous  auuvouez  que  Vuclijiso  de  iyleil  ttiinonrcc 
p>.  .  ir.niii^r,  vnlrt:  dmix    *^t  Iroitt    lieiire^  dii    iiiiUn',  devail  olio  risible 

dflt  '    Sumuira?      Deux  mid&iuni  KiiuuliUqueti   ctuieul  purUvd,   lunt; 
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MI^Im^  BOiu  la  dirfction  do  I'lJiuiuont  profcSteur  Todd  :  rniitre  fmn^iiM. 
conftte  k  H.  de  La  llauiiie-lMuTinfl,  un  den  nliiiidiMtingui-^  (•Ic'vc^dd  M.  .Tn(i*<cli. 
Or  U  pumit— ti6M  plul'^l  de  dt'i>eohes  dn  NVw  KorA* //rw/rf— (juo  le*  rc^ulUU 
obteniw  par  U«  tiivanU  angUii*  Aeraioiit  iiuigiiillautei,  nti>ri  ijue,  grJlce  A  dM 
uutrtictions  pr£ci'«es  et  aux  mtdtiplm  pr^oautioiu  prism  par  lui,  M.  de  La 
Baume-FluTmel  s'en  reTUnt  riehe  a'obiMirvation*  inUrewualei. 

The  para£p*aphist  goes  on  to  state  that  he  sought  nn  intt^niottr 
with  M.  Janssen.  to  hear  all  about  this  new  French  triumph,  and 
M.  JanH^ien  showed  him  the  actual  cipher  telegram  —"  Owrj 
236S9  " — receiveil  from  M.  de  La  Bautne-Pluvinel,  and  translated 
it  as  follows: — 

Ow  Bignifie  en  Bomme  "  Mon  oWrTnttuo  a  r<^UMi,*'  13^89  donnp  Im 
d^ib  de  fobiiert'.ation  — de  cetts  reelle  victoirr !  Vous  saves  que  les  Ani^tau 
ont  t61^rapliid  *'  Lti  ciiiirotinc  dii  soli*)!  est  redtue  iiirtiiible."  Et  liirn  !  tttun 
que  les  Anglnis,  mal  inotnlte*  J<*  pence,  n'ont  rien  ru,  ToilH  00  qu'h  Apercu 
M.  de  La  BaumpPluTinel.  Jo  d6oompo»e  le  %i6%^  "  Le  programmn 
d'obcerratioii  u  utj  rcrnpli.  Malgr6  de  leger^  nimgrs  I'^tude  a  6\.i  ponnbl«  do 
la  CoiiruHM  pi^udant  l'cclip»e.  Ikw  roics  noirw  peu  sonsibtec.  en  aooord  ktvc 
1c  miniumin  do*  Uicbe*  lolAirc*,  out  cU  ouDsLal.6e4.  .  .  ."  Ceci  encore:  "si  U 
rot/ilion  do  la  ruuronne  n'6t&it  p«u  visible,  cette  cutiruiino  avait,  du  inoin*.  une 
actijn  caloritlquedes  pliu  appriciable^."  .  .  CompreneK-Tims?  Je  m'applnudi* 
doncd'svnircontribu^  k  fairtiobtcnir  k  %f.de  TjA  Biiume'PhiTinel— il  aentroprU 
le  Toyagf^  A  Ae«  fmis,  d'aillours.  notes-lel— U  iiiUsiun  du  tuiiiisUm  de  rin- 
atniction  publique  qui  vn  utTrir  d'suisi  pr6cieux  resulLaU.  Cesl  A  proprettun)! 
pnrlcr,  un  gros  suGcoa  pour  In  science  frui(;ai?(C. 

And  the  interviewer  did  not  lose  his  chance,  but  promptly 
replied  to  his  veteran  victim  : — 

Ua  succ^  dont  ud«  boaoo  part  vous  rerieoi,  moutieurl 


n 


Thk  mention  of  cloudy  eclipses  reminds  me  of  a  clipping  from 
the  EruflUh  Mechanic,  which  ha^  been  lying;  idl#*  more  than  a  year 
— itself  an  excerpt  from  an  article  in  another  ])aper,  as  stattnl  in  a 
footnote : — "  From  n  clever  paper — of  course  permeated  by  the 
badinage  characteristic  of  its  author  (Geor)»i' Brrnaixl  Shaw) — in 
the  fiitjt  number  of  the  lindane  Urt-ittv,  an  inU'resting  and 
thou)j;htful  quarteHv,  just  Jo«ued,  which  we  hcartilv  commend  lo 
all  (London  :  Ernest  Bell,  6  York  Street,  W.C.,  i».)/'  The  article 
is  headed  *' Science  and  Common  Sense,"  and  its  general  piirpuH 
may  be  gathered  from  the  following  extract: — 

On  the  whole,  I  liko  Uie  inrikiblo  eclipse  better  thtn  aujof  the  other  N^u-itttfic 
deTicM.  for  it  is  salted  wiih  humuur.  ana  uukluu  me  Until  10  i^u  ta  the  OtiATVArurr 

and  liear  the  Ai'runoiner  k<*''; '   *' -  •-■'■■^^ — -         ■    -    ■-     -^  •-,    1-    wjtfi 

witly  eoneeit*  ;  wheroos  tiie  1  ry, 

and  walLOiiiij*  »  duU  nu;jiir  gt    _      _  ._^ 

and  rabbit*,  niaktM  me  nick  nnd  tuignr.  A«  Ui  Lho  Tisthlo  ixMi)>*e,  the  Adtroaomer 
genermlly  plaiNJtt  i'  tii  Spitibergen  ^e  did  «»  »omtt  vear*  ano.  when  a  rriondof 
,]Dtne  actuallr  went  lo  Spiul>cr^pn  to  ^ee  it.  Of  cotirte,  there  wa*  no  wjch 
thing  ;  but  tlie  riniple  remark  th»it  "  unforfunateW  the  t\ay  vaa  cluuilr  '  pfiwmi 
^'Off  «T*r7thing  a»  plauantlj  na  possible. 
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But  a  more  interesting  pamcmph  follovvg  ;  more  inteivrtting 
because  it  seems  to  l)ear  llie  k^tainp  of  truth.  The  surmise  ia 
somewhat  risky,  but  do  we  not  recognize  our  dear  old  friend  the 
lute  Mr.  Henry  Perigul  with  his  geometric  chuck  ?  Hud 
••  O.  B.  S."  really  the  privilef^e  of  meeting  him  in  his  wanderiugH? 
I  would  have  given  much  to  be  there. 

UnwcTcr,  I  think  \\w  luitronuuiorrt  oTernct  the'r  pnrt«  in  the  mnttvr  of  the 

dimfn«iiins  of  tfiacr.     Wbf'n  &  nmn  noiTiiii  tn  n  ttar  and  tflls  me  that  it  cctiSoA 

to  Mist  atHMit  the  time  o!  William  the  Conqu'^ror  and   thai   I  only  »oe  it  now 

lti>iiti«c'  it  is  «o  fur  away  (Imt  the  last  ray  of  li^ht  ihut  left  it  ils  it  et|iii'ocl  has 

ngt  yet  flui»lic<I  it*  joumt-y  to  my  cyo,  the  inai;rniiitU-of  the  lie,  and  thcaudnpity 

of  tJit-  irii[iiic*i  |»rct«»i)i*iuii  to  have  made  tli»?  luvaiturenuMitii.  Pttios  mure  timn   it 

exhilnmtc«.     If  to  that  Mivmtt  wore  put  the  old  questiens,  "  \Vh"  huHi  laid  tlis 

foiini^ntiuiie  of  the  Eurth,  if  (lion  knuwu^t.  or  whu  li&t)i  stretched  the  line  on 

it?"  how  coiifldentlv  would  bo  reply  that,  as  fiir  u  stretching  the  line  wm 

conrcmod.  he  wn«  uio  man !     But  in  this  ho  oxcecdB  my  acuh  or  the  bpooming. 

Ymn  Ago  nil  nnrient  tnctuber  of  the  Royal  Socirlj  acciMlrd  mn  on  the  pior  at 

Bn»uUtaire  dh  I  wua  Krttiiitf  ;it  the  Moon,  uud  asked  lue  bow  far  nlf  I  8up)>uet'd 

il  Was.     I  rcplird,  "  I'rubtibly  iibuui  forty  mile9."     To  my  stirprisw  (tor  T  liod 

taken  him  for  one  of  the  U4iml  billion  and  Irillion  mcipiluinuniacs)  be  ask^<l  mo 

Tcrv  carneAlIy  huw  I  hui  nrrivwl  nt  that,  figure.     1  nnswcrwl  that  1  guejwi'd  it, 

Ju»t  as  I  gueMfd  tbo  distAnee  of  the  North  Kort^Iand  light.     "  Yuu  uro  very 

nvarly  right/'  he  said  ;  *'  the  true  distance  i«  l.birty-6*vcn  mileA."     Tliis  scouiou 

tn  rfUMinable  that  I  asked  bim  why  Newton  .had  not  found  il  out.     "  Newton." 

lie  «flid.  "  wiu  wrong  in  his  method.     If  he  hod  TrM*cd  the  orbit  by  means  of  n 

gpontetrio  chuck  nu  a  latbe.  he  would  Imve  found  that  the  culrn/titcfi  orbit  is  a 

mere  flgmeot.     /  use<l  the  gooMiotric  chuck ;  and  you  may  take  it  from  aie  that 

the  distance  is  tliirty-^even  milui>."     I  did  not  undersiand  the  old  K<.Mitlematr» 

explnnntion.  nor  do  nut  to  this  daj  ;  hut  oal  dn  not  undcrstaud  the  Newtonian 

luethod  either,  and  iti)  rpsult«areHnmuch  lessplaunible.  I  have  ever  sine*  iidopt«i 

the  lliirtv-trvon  mile  view.     When  ttprnking  to  astronomers,  I  now  always  oifor 

them  a  limit  of  150  miles,  bijyond  which   1  decline  to  entortnin  any  of  their 

fairy-talea.     The   pffcct  is  iuo»t  satisfarlory.     Uliej  btvomc  at  om-e  aaiw  and 

friendly.  diTiding  all  their  aectistomed  figures  by  a  billion  or  #0  to  huimmr  me, 

and  finding  their  own  niindtf  move  much  more  comfortably  iu  cousequence. 


Besides  losing  the  edijwe  to  France,  we  seem  likely  to  lose  the 
CQinet  to  (Tcrniiiiiy  if  tbe  /MiYy  i/fiiT*  own  Hamburi:^  corrrspondent 
may  be  truKtrd.  Tht*  following  paragraph  appfarcd  on  May  i.^, 
and  was  sent  to  me  by  one  \v]n>  had  *'  bot-n  rather  troubled  by  the 
tueoDsistfneics  uf  t-lit^  iiewspaiicr  rt^ports,  but  nmtiuged  to  get  on 
fftirly  well  until  be  came  lu  the  endosed,  which  proved  Altogether 
too  much  lor  hiui  "  ; — 


Comet  not  Vibiblr  ufjik. 
(Kkou  oua  ow»  Ooiixssry>i(i>KffT.) 

nnmhurg,  Saturday,  May  11. 

I  have  liod  a  talk  with  ProfMsor  Krentx,  of  the  famous  oheervalory  at 
Kiel. 

He  ifirnrmed  me  that  itio  great  soutlierly  c«.>niet  has  not  yet  been  seen  on  the 
Northern  Hemisphere,  and  will  probably  never  be  obaervrd  in  this  country. 

According  to  the  obwrvatiuns  of  Profeasor  Krculs.  made  un  Itu  compui- 
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rri'koniij^}^.  llio  <.\>nu-t  nuj;ht  to  b**  p»->»ing  over  llu*  cvntrc  ol  ifeniifiny  tluntti; 
tii*f  iii^bt  of  Uuy  24-25  ubout  Lhrec-t|tiarU'rii  uf  au  liuiir  uHtor  siitiMt ;  tlion  it 
^*il!  tliKijijitVir. 

Kill  tlio  twilight  will  nut  be  dirk  eoou^li  fur  ifao  produinubl;  rather  (aiai 
C0iuet  Ut  bo  Been. 


SoMK  remarks  made  In  these  notBs  last  month  on  the  diflieult 
qurstion  of  dinilicat*?  puhlirulion  havu  produc*'d  a  vtTilablt!  ex- 
plosion from  AinericA.  The  langiiiige  is  so  forcihl^*,  and  soiiim 
of  it  set-ms  to  mo  so  hkely  ti>  hit  iniiOLcnt  jM^ople,  that  I 
thought  of  writing  to  the  diatingtiiahed  nuthor  for  ptTiuiRsion 
t<i  modify  bome  of  the  phm*!es.  Hut  on  second  Ihiiuy;ht8  it  stH-miud 
l>eltttr  to  lut  it  go  forward  iu^  it  ia.  It  I^ouph  all  thu  charade ristift« 
of  an  indignant  outburst,  and  it  may  be  well  for  lliuHe  agiiiiiRt 
whom  it  in  directed  to  know  that  tliis  sort  of  view  in  taken  (albeit 
an  extreme  view)  of  duplicato  publication.  To  prevent  uiiscon- 
wptiou,  however,  1  would  beg  leave  to  say  that  it  is  not  my  view  ; 
as  stated  in  hist  month's  notes,  dajtlieate  pubtieation,  if  it  can  lie 
manaj^ed  without  duplicate  expense,  seems  to  me  a  cv»nvenienc« 
aud  u  clear  unio.  If  1  t^il^e  in  oidy  one  mornini;  paper  1  like  to 
have  an  important  piece  of  news  in  all  the  papMis,  yo  thai  it  i» 
sore  to  be  in  my  modi-st  one  On  the  other  hand,  if  I  take  iu  atl 
the  papers  it  is  dititinctly  irritating  to  come  acrosN  the  wime  items 
conlinuallv,  and  this  is  nither  tht;  situation  of  (he  astronoruer  at 
present  ;  he  is  praclicidly  bound  to  take  in  all  the  ijapers,  or  at 
least  to  go  and  road  them  at  his  Club,  and  he  is  liable,  therefore, 
to  get  exaf<perated,  as  the  following  letter  will  show  : — 

Mr.  Oxrotti)  Notr-Book, — 

Will  you  attour  mu  U>  roM^nt,  (ri-H>(I-niimri>r11y.  thfl  charge  wtilcb  yOtt  tmtu 
broiifflit  eotionilly  a{u:niik6t  Americana  {"of  whom  1  ain  which."  m  Arluiiitii 
VVurd  MtAuld  lin\ctQiMl)  in  your  rvinark  on  p.  115,  Vutir  vronl*  arr :  "they 
yrint  Uio  FJiiiic  pu)H.>r  in  aevcr»l  jourmdii,  so  lUni  it  may  Ix)  wiiKily  n*tu\,  whcroiw 
ui  K"rij|)«»  wf  hare  tnadi*  it  n  point  mil  In  rt'jinnt,'  All  I  nsk  is  Lliat  you 
ntiK'H'l  by  saying  "  ti  few  uf  them."  '1  hi'  i^M^o^lnl'«^  i»f  »  few  aa  to  whnt  ({ood 
bmdinK  n^oirei  uiif(bt  not  to  b<!  viKitvci  mm  a  nn,  A  lunu  of  leiciiM 
loM«  cntte-  here  for  Auch  priioticci  quite  n»  tviulily  ut  olaowhore  It  h««  b«en 
our  ho|)o  ffjr  years  that  tlw  small  claw  of  men,  or  theelrvnof  siimil  muD,  addicted 
to  tht-ni  wcpitld  flnnll^  get  their  o^ea  opened,  nnd  thi*  hiMK*  hoa  bcon  roitllMxJ 
largely.  Few  direct  na»ncoe  ore  now  scon.  Tho  irioorrittiblti  o«r»,  e?en,  IwTe 
tiet'ti  khninpil  otit  of  the  ]irfictiL*o,  and  now  rotort  to  nii  indimu  nn'lhod,  that  of 
difitriliulin^  artieliij  brrfiuh'iist  in  lliu  rurm  of  ciriMilnn",  'titin  is  evft^outoraliuji 
uui  of  tli«  wjiMii.w  nn  tJie  IkihIs  uf  piirtera-by,  iiistiiu)  yf  .iu  iho  tl<->or.  Jitv. 
»pc)n&ihlt*  wlilori!  have  it  in  Ihcir  jtowcr  to  ri-bnkc  this  e\\\  by  mfnitning  fn>n) 
rpprintinK  *tiich  piiMii'nt^ons.  Within  a  few  wi'ckt  I  hiivi?  «ecn  Mich  thinva 
printed  in  crtcwm  xn  iWo  difforeut  jounuls.  Xho  thing  is  iindigniflod  to  to« 
viliMit  of  i)cing  charUtanio. 

Ibit  ttnutlwr  thing  14  wor^t-  and  tr    -  *     ^'      For  a  mwi  lo  priul  a 

fchini;  "id)-  oiu-c.  in  the  ordimiri  tr\-  thtu   ir>  ujKtn  Moino  utlior 

lie  thii»  Hi'  'tt 

dufli  I  lui»  tf ; 

Ut  vditors  louk  to  il.  AMiuuit.*. 


4 

4 


THE    OBSERVATORY, 

A   MONTHLY   REVIEW   OF    ASTRONOMY. 


Vou  XXIV. 


lULY,  1901. 


No.  ao7. 


I 


MEETING  OF  THE  ROrAL  ASTRONOMICiX  SOCIETY, 

Friday,  1901  June  14. 

Mr.  E.  B.  KsoBEL,  Vi4x-Pra\deni,  in  tho  Cbaip. 

ti-i«i:  E.  T.  WiUTTAKBit,  M.A.,  and  W.  G.  TuACJUtttAT  (vice 
1\  W.  DraoN). 

Tiuc  Minutes  o£  tbe  previous  Meeting  were  read  and  confirmed. 

Mr,  WkitUd-er.     71  presents  have  been  received  since  thb)  laat 
Meeting.     Among  these,  as  a  special  note,  may  be  meutioiied  a 
senes  of  photograpbs  of  the  great  comet  of  1901,  taken  at  the 
Boyal  Obeerratory,  Cape  of  (jood  Hope,  and  sent  by  Sir  David 
Gtll.      There  are  four  transparencies,  which  are  placed   iu  the 
AMi&tant-Secrctary's  room,  and  tive  lantern-Blides,  which  I  hope 
we  shall  see  later  in  the  evening.     Mr.  W.  C.  Johnson  ha«  given 
tbe  yociety  a  copy  of  vol,  37  of  our  own  Monthly  Noticftt.    This 
number  which  is  out  of  print,  and  which  it  is  very  desirable 
it  the  Society  should  possess.     The  Eev.  S.  B.»Burnaby  has 
preuented  his  book  on  '  Elemi^nts  of  the  Jewish  aad  Muhammadan 
Calendars/  which  has  been  published  this  year  in  London.     Prof. 
WialicenuB  has  pivsented  the  second  volume  of  hia  "^Astronomischer 
bericht/  which  contains  a aummary  of  all  astrouomical  papers 
ished  during  the  year  1900  ;  and  Dr.  A.  M.  W.  Downing  has 
presented  his  new  reduction  of  Taylor's  *  Madras  Catalogue  uf 
Htara  for  the  Ivjuinoi  iSjS'o.* 
A  vote  of  thanks  waa  accorded  t^  the  donors. 
J7w  Chnirman.     "\Vo  have  received  a  very  iutereating  communi- 
cation from  Sir  Daviil  (fill  on  the  remarkable  comet  wliich  ap|>eared 
last  month,  and  1  will  a»k  the  Secretary  to  read  it. 

Mr.  Wftittaker*  This  communication  really  consists  of  a  number 
of  separate  p^ipers  by  8ir  David  Uill  and  his  assistants,  which  are 
intended  to  accompauy  the  slides.    The  comet  was  first  seen  on 
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April  24.  From  the  papers  by  Mr.  Innes  and  Mr.  Lu'ht  it 
iippeors  ibat  the  faint  tail  was  not  seen  in  the  early  dftvs  of  tho 
comet's  ftpjieanuicf,  and  it  did  not  appear  until  May  6tb  or  jlh. 

The  photographs  of  the  tomet  were  thrown  on  the  sri*een.  Tho 
QOinet  had  three  tails,  one  especially  well  marked,  the  central  oue 
being  fainter  than  either  of  tlie  others. 

The  Chainnan,  I  am  not  awure  that  the  comet  has  been  visible 
in  the  Northern  Hemisphere,  but  it  is  a  very  curious  object  and 
fltronglv  resembleu  in  some  features  the  comet  of  1S61. 

Mi\  Aei'ill,  This  comet,  like  a  similar  one  seen  in  South  AfricA 
in  18S2,  appeared  while  1  was  on  the  high  seas,  fto  I  had  no 
opportunity  of  eeeing  it  there ;  but  I  have  had  two  letters  from 
Natal  givini:;  un  account  of  it.  Onoa  of  them  is  remarkable  aa 
giving  a  description  of  observations  on  the  morning  of  Tueaday, 
April  23,wherea6  the  comet  was  tlrstseenat  theCai>eonWedDe«dHy 
morning;;.  It  describes  as  a  notable  t'ciiture  the  transverse  (oil 
j^omg  off  at  an  angle  of  50  or  60  degrees,  and  states  that  it  was  well 
marked.  That  letter  was  sent  to  me  before  the  observations  at 
the  Cape  on  May  4  and  5.  I  think  it  was  dated  April  30.  It  is 
an  account  of  observations  made  in  the  north  of  Natal  by  twi> 
gentlemen,  and  there  is  conllrmation  of  the  fact  that  the  comet  watt 
seen  on  Tuesday  the  23rd.  On  that  afternoon  a  telefiram  reached 
the  Natal  Observatory  stating  that  a  comet  bad  been  m^imi  that 
morning.  Unfortunatfly  they  were  not  able  t*5  see  it  the  next 
morning  on  account  of  the  cloudy  weather.  I  Think  that  sliowai 
that  it  must  have  been  seen  in  Natal  the  day  before  it  was  Hcen| 
at  the  Capt'  Observatory. 

Prof,  Forbtn  aaked  for  the  elements  of  the  orbit  which  accom- 
panied the  pai>er.  Thetio  were  written  on  the  board  by  Mn 
Whittaker. 

27«  Chainntm.     In  returning  our  thanks  to  Sir  David  (Jill 
this  very  interesting  and  ^*aluab1e  communication.  I  am  sure  wa\ 
may  also  express  our  welcome  to  our  old  l*'elIow,  Mr.  Ncvill. 

I*rof.  Turner.  Tliere  art*  two  papers,  one  by  *S'tr  Dutnd  (jill  and 
one  by  myself,  oti  the  Oxfortl  photoeraphic  detenninalion  of 
stellar  tiarallax.  1  do  not  know  that  they  are  altogether  suitable 
for  reading  verbally.  JSir  Dnvid  (Sill  expressed  bin  opinion,  in  hii 
volume  on  stellar  parallax,  that  the  Oxford  deterruinatioim  made  h\ 
Prof.  Pritchard  >\ei-e  not  of  proved  value,  and  two  months  ago 
gave  some  i-oa^otis  for  dit-iigi'eeing  with  him.  He  baA  now  rvplii 
to  that  paper,  and  1  have  agam  a  rejoinder.  There  are  one  or  tw* 
points  which  arise  in  the  course  of  the  controversy  v*  hich  ai 
perhaps  of  geneiul  intereet.  Oue  of  the  main  {>oims  of  tbrory  01 
which  Sir  David  Gill  criticises  Pritchard's  procedure  is  that  m 
making  a  determination  of  parallax  Prof.  Pritvhard  took  a  cfntni] 
Mar  and  four  01  her  srar*(  equally  distant  from  the  central  wtarin  twi 
directions  at  right  angles,  lie  could  not  get  stars  (u  fultil  thuNoj 
cunditions  exactly,  but  they  were  fulfilled  approsimat*ly  m  fni 
as  was  possible,     ilo  ibeu  measured  the  distance  biiweeu  tv 
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nUw  find  found  it  varied  on  different  nigliU,  and  lie  assumed  that 
that  was  du«?  to  variation  of  scale-value  ou  the  photograph — a 
variation  which  may  be  due  to  inercasin^  focal  length  of  the  Ude- 
9cof»e  or,  perhaps,  to  a  change  in  the  ra^asurin^-niaohine,  ice.  ic. 
The  result  is  a  composite  one  due  to  various  cutise^^,  and  as  a  whole, 
taking  it  as  the  measure  of  tiie  SL-ale-vahie,  Prof.  Pritchard  uiJe<l 
th6  distance  between  two  stars  to  corrtot  diislances  from  eacli 
«tar  to  the  central  star.  So  far  ho  is  more  or  less  in  accordance 
witli  all  other  work — Sir  D.  tJiira  work  us  well  as  his  own.  The 
point  tliat  Sir  1).  Gill  criticises  la  titat  Prof,  Pritchnrd  used 
ludepeudont  sraltwalues  in  the  two  directions  at  ri*»ht  ani;Ie«, 
Tho  parallaxes  from  all  four  stars  were  riiscussed  iudepcudentlv<  *Sir 
i).  <flill  ^avH  **  it  is  obvious  "  that  the  bcale-value  in  two  directions 
ouffht  to  be  the  same.  That  is  where  we  differ,  I  do  nob  think 
it  is  at  all  obviDu^j,  even  if  thi^  instrument  is  behaving  us  nearly 
perfectly  as  may  he  expectc*!.  Poa;iibIe  causes  fur  discordance  aro 
various.  One  is  the  dist<irtion  of  the  photographic  tllm.  We 
beard  a  great  deal  about  that  many  years  ago,  chiefly  froui  people 
who  had  not  measured  plates.  No  tihn  is  perfect,  but  it  is 
MtODifthingly  neor  perfection.  Before  people  began  to  nii-4isure 
photographs  this  distortion  of  the  lilm  was  a  great  terror.  One 
way  suggested  for  gettiug  o\er  it  was  to  put  the  reseau  on  the 
plate-*,  Now  the  rcseau  has  been  found  very  useful  as  a  convenient 
uii?ans  of  measurini;  the  plates,  but  I  think  the  amount  of  distortion 
of  tiio  photographic  film  which  has  been  elimiuuleti  by  its  uso 
is  astonishingly  small.  Another  cause  is,  call  it  optical  distortion 
if  you  litfb.  or.  going  a  (>oint  further,  I  have  suggested  that  it  may 
tte  calletl  difference  of  curvature  of  the  mirror  in  two  tlirections. 
And  hope  I  am  on  ground  which  1  do  not  feel  very  secure  upon. 
I  think  we  may  all  regard  it.  as  likely  in  the  varying  position  of  the 
mirror  that  there  must  be  varyiiiij  strain  on  tho  mirror,  and  it  does 
Dot  seem  at  all  unlikely  that  a  slight  difference  of  curvature  may 
result.  Now  a^isuming  that,  it  seems  to  me  very  probable  that 
what  will  result  is  some  difference  of  scale-value  in  tho  two 
directiouti  at  right  angles.  The  experience  of  those  who  have 
measured  photographs  suggests  a  possibility  of  that  kind.  The 
flcale-value  has  not  l»een  found  constant  with  great  exacttiesa. 
Many  such  cases  of  systematic  difference  have  been  found  in 
praclicA*.  Until  Me  have  a  little  more  experimental  evidence  we 
muHt  take  that  as  a  possibility.  Temperature  Is  always  a  ciiu^e  to 
be  reckoned  with,  This  must  be  looked  after.  8ir  D.  (till  mjikes 
it  out  that  it  ia  not  a  serious  matter.  Those  are  the  chief  pfuiits 
between  us.  Some  of  the  ti^Mlre8  given  by  Sir  D.  Gill,  I  think, 
call  for  revision.  But  these  are  the  points  of  general  intere^st — 
the*  photographic  distortion  and  tho  curvature  of  the  mirror. 

/>»•.  Jiiunhaut.  I  should  like  to  ask  whi-ther  Prof.  Turner  h.is 
counidered  the  effect  of  a  "  tilt "  in  the  plate ;  that  is  to  say,  u  small 
errur  in  setting  tht.i  plate  at  right  angles  to  the  lino  joining  tie 
centre  ol  the  plate  with  the  optical  centre  of  the  object-glaas,  or, 
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wimt  comes  to  tho  same  thing,  a  ebift  of  the  foot  of  the  perp**n- 
tlioulftr  let  fall  from  the  centre  of  the  obj<*ct-glflss  upou  the  piatr. 
Bt'cnuse  if  the  lilt  of  the  pinte  wen*  at  uU  considonible  it  wouM 
•unquestionably  bring  about  an  error  iu  the  resultinf^  [wsition  of 
tlie  .star  vlioss  pince  it  was  desired  to  obtain.  I  hnve  no  doubt 
that  ctire  was  taken  in  the  *'  squaring  on  *^  of  these  |jlato«,  but  I  also 
know  by  experience  that  a  very  Rmall  amouot  of  lilt  will  bring 
about  sensible  errors. 

Mi\  Jiiids,  I  thinic  it  has  been  fonnd  that  the  position  nf  Ihc 
plate  when  dr}ing  after  development  haa  some  effect.  If  the 
plate  is  held  in  a  vertical  plane,  the  film  has  a  tendency  lo  stretch 
vertically.  But  if  the  plat^^  is  dried  in  a  horizontal  position,  with 
the  lihn  up,  it  is  liable  to  collect  dust.  The  eflfrct  of  any 
stretching  of  the  Rim  is,  however,  eliiuiuated  by  the  me  of  m 
ref^eau. 

7^h6  AslrotvjtHfr  Jhi/al,  There  i«  one  point  I  will  osk  Prof. 
Turner — if  he  has  considered  the  effect  of  the  curvature  in  the 
pliitu  it:^eU\  because,  ho  far  a^  I  ^ath'^'r,  thr  plate  is  itHHUtnefl  planf^ 
whereas  it  is  generally  found  UkU  plates  are  more  or  Ie?s  curved. 

J*rc/.  JW-nnr,  About  the  tilt  of  the  ]date  Dr.  Hambaut  was 
quite  rij^ht,  and  that  was  mentioned  in  my  former  pajier  as  a 
possible  cause  of  error,  in  which  caso  the  method  adopted  by  Prof. 
Pritchard  would  be  incorrect:  but  therf  is  no  controversy  between 
Sir  D.  Gill  and  myself  upon  that  point.  I  nm  glad  to  know 
that  the  effect  of  drying  platens  has  already  been  tested,  but, 
as  Mr.  llinlcs  remarbH,  if  theiti  is  any  di^toriiun  it  is  eliniinatni  by 
developing  tin*  reseau  along  with  the  star-iinngts.  AVuh  n-gard 
to  curvature  of  the  plate,  that  is  a  point  v\hieh,  like  sonw  otlmrs, 
had  not  attracted  attenliun  in  Pntchard's  time,  and  no  doubt  is  a 
pioiirce  of  error — but  aec'uifnint  error  and  not.  systonrntic.  y\gain*t 
the  posjiibility  of  such  unfore»teen  errors  Pritchard  (^uiirded  himself 
gpnenillv  in  two  ways.  First  he  applied  the  methoil  lirst  to  tiXttr* 
like  6c  C'ygni  and  Poliris,  whose  parallaxes  were  fairly  well  known, 
and  showeil  that  the  method  gavt?  the  proi)er  result.  Secondly,  he 
took  pairs  of  comparison  stars  u^  right  angles.  \ow  if,  for  insranc«), 
chromatid  dlsperwon  by  the  atmosphera  (which  is  another  sourc*' 
of  error  that  has  been  lately  discussed,  but  which,  so  far  as  actual 
experiments  go,  seems  to  have  very  little  effect)  had  anv  effect  on 
the  observations,  the  effect  would  be  different  in  these  two 
direclioDS  and  the  -parallaxes  would  not  agree  as  tlu-y  are  found  to 
do.  On  the  whole  I  think  Pritchard  «  work  utaods  the  test  of 
such  criticism  as  it  has  receivir'd  remarkably  well. 

Loni  ItoMf,  in  the  eour«e  of  a  paper  on  Ohaervntiona  of  Norn 
Prrsr^i  at  Birr  Castle,  Parsonstown,  said ;  During  the  time  that 
the  Nova  Persei  was  nsible  unf^tortunity  «as  tnb'n  for  ob»»erving 
that  intt*rehting  object :  but  1  Impprned  lo  Iw  in  ■   at  the 

lime  and  no  authentic  itiforniiitii-in  a*  to  it«  exi-i  ndifd  O* 

until  il   had  na^Ht-d  its  ~,  ami  nttfrw.iris  tl>e 

•'Xtreniely  had  weather  '-'  .  i  UMpcdt-d  rihji.Tvutiunii. 
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For  tho  same  reason,  however,  the  work  of  othera  was  nUo  fr^ig- 
iuent*irv,  aud  in  the  hope  of  tUling  i^iipa  rather  than  of  adding  any 
import Aut  matter  theEie  iiotea  aud  ubstirvatiuuN,  uiiide  principallv  by 
,4>r.  Boeddicker,  are  sent  in.  Spectroaeopic  obatTvations  were  nob 
(factory,  the  instruuieuts  having  been  unused  for  some  years 
having  deteriorated  with  lime.  With  u  direct-vision  prism, 
however,  placed  between  the  eye  and  the  eyepiece  of  tlie  3  ft. 
reflector  the  red  line  was  quite  unmiatukable.  Others  in  the 
more  refrangible  rtgious  w^ro  at  times  satisfactorily  seen,  but  it 
was  not  always  ea-oy  with  the  means  at  our  disposal  to  distinguish 
b(-(ueeu  a  bri^'ht  line  and  an  absence  of  dark  lines  in  a  continuous 
tipectrimi.  Through  the  whole  time  that  the  star  was  visible  the 
|»revailinfr  easterly  wind  and  theaccompunyint;  thin  cJouds  generally 
diffused  the  starts  light  and  destroyed  detinition  of  prism  Ubed 
uitbout  a  slit,     yo  pholo^^raphy  was  attemptt-d. 

Or.  ICamhaat.  Wc  have  been  taking  systematic  observations  of 
the  new  star  at  Oxford  since  the  date  of  the  last  moeting  of  the 
bociety  and  have  found  the  variation  of  brightness  to  continue  very 
tuuch  as  during  the  previous  month.  Tbe  paper  now  presented 
coDtaiiis  the  results  of  these  observations  of  brightness  and  colour 
of  the  new  star  in  Terseus.  With  the  exception  of  tno  observations 
on  May  12  and  14,  all  observations  were  made  with  telescopic  aid. 
After  May  18  the  star  could  no  longer  be  followed  with  the  lo-inch 
Barclay  equatorial,  and  from  that  date  observations  were  made  with 
the  7  j-inch  hcliomi-ter.  The  observations  continue  to  indicate  the 
relationship  already  puiuted  out  between  the  colour  and  magnitude  of 
tliestar.the  redness  of  the  stax  increasing  ad  its  bright  ne^ss  diminished. 
The  period  of  oscillation  in  brightueds  continues  to  vary.    Between 

iy  1 1  and  ilay  24  there  were  two  periotls  of  4  or  5  days  followed 

ft  throe  da.y^''  periled.     The  observations  have  been  interrupted 

cloudy  weather  since  the  latter  date,  and  since  the  close  of  that 
3-^ay  period  we  have  not  been  able  to  determine  what  the  period 
of  observation  is.  The  brightness  seems  to  vary  through  about  a 
msfpiitude  and  a  half,  while  the  mean  magnitude  about  which  tbe 
oacUlatiou  takes  place  remained  unaltered  since  April  20. 

Tbe  second  paper  is  on  the  mngnitude  of  Nova  Aurigae  in  1899 
and  2900,  with  the  mean  annual  re»ult«  from  1893  to  1900.  The 
observations  here  given  are  in  continuation  of  those  published  in 
the  MonOtltj  2^'oticu  at  various  dates,  to  which  references  are  given 
in  the  jiaper.  A  chart  was  published  iu  one  of  these  earlier  jiapers 
giving  a  number  of  comparison  stars.  We  have  continued  to  use 
tlkese  stars  for  comparisuu  and  they  are  referred  to  bj  the  letters 
^n  in  the  ch:irt. 

On  1 899  April  i  the  magnitude  was  determined  by  Mr.  McClellan 
13*5,  and  \iw  the  loth  of  the  same  month  it  was  determined  by 

[r,  Bobiiu*tou  na  ij-j.     Last  year  the  individual  observations  of 

,.  4tli,  Nov.  17th,  and  Dec.  ijth  came  out  14*1,  13*9,  and  iy%. 

the    U'ginning  of  the  year    1892  it  was  of   magnitude  45; 

kd  then  between  Feb.  3  and  March  31  it  fell  to  14th  raaguitude. 
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It  subsequenlly  briglitened,  nnd  l>ct\veen  Sept.  8  nnd  IIh*  riid  of 
Ibc*  )-enr  it  varied  between  9-5  tind  q*8.  The  uiean  insults  for  tbe 
Biibsequcnt  rears  wore  97,  97,  97,  and  in  1896  we  do  not  swm 
to  have  got  it  at  Oxford.  In  1897  it  waa  11  "4»  iu  1898  it  was 
i2*o,  in  1S99  it  was  13*4,  and  Inst  year  13*9. 

Mr.  IVfiittalrr  read  a  note  on  Nova  Peraei  by  Mr.  Siani^ 
Wiltiams.  Mr.  Williams's  results  liad  been  compared  «i!h  tbo«eof 
Dr.  Rambaut  nnd  there  w  as  a  very  ^ood  afjreement.  Mr.  Willioras's 
obr^en-ations  extended  from  I^Iay  12  to  May  24;  ibe  evening 
ob«ervntions  were  then  disctint inned,  and  on  June  6  u  new  series 
of  morning  obBervation.s  was  begun  ;  he  found  two  periods  of 
S  days  each  in  the  interval  between  May  12  and  May  24  just  as 
Dr,  Kambaut  did. 

Prof.  Tuvnn-  said  that  Mr.  Bellamy  had  sent  a  slide,  taUen  when 
the  TCova  was  below  the  pole  at  an  altitude  of  8  dngrt'es.  Tl«» 
point  of  Intercast  waa  the  apparent  brilliancy  of  the  Nova,  although 
it  appeared  faint  to  the  eye. 

Thr  •^hitinnav,  Ixtoking  at  Dr.  Rftuibaut'eobsenationp,  Inolice 
that  bo  makes  a  difference  between  June  6  and  June  8  of  a 
magnitude  and  a  half,  whereas  Mr.  Williams  makes  only  eight- 
tenths  of  a  mng.  between  the  name  dates.  I  would  ask  Dr. 
RaiTihnut  whether  a  photometer  of  any  kind  was  used  at  the 
llid^UtTe  Observatory. 

Df.  Ramhant,  No;  onrmcnsurBSwere'made  by  eye-estimation, 
but  J  have  every  confidence  in  them.  It  is  a  matter  of  surprise 
the  degree  of  accuracy  obtainable  in  this  mode  of  observation.  I 
may  mention  wi  an  illustration  of  this  fact  that  we  discovered  an 
error  in  the  hrightnesa  of  two  of  our  comparison  starn  (r  and  y 
Pcrsei)  as  given  in  the  Harvard  Photometry,  from  the  systematic 
ditferenccs  which  a]>peared  in  lb**  brightness  of  the  Nova  whenever 
■Iheat:  stars  were  used.  Jiy  eomj>aring  tliL-se  two  with  the  otbrr 
*tH)rriparison  ^tars  wo  deduced  corrections  to  their  briglitnoas  as 
jpven  in  the  Harvard  Photometry.  On  looking  up  the  Revision 
of  the  JIarvard  Photometn-  we  found  a  close  corroboration  of  the 
corrections  to  which  we  had  been  led. 

In  reply  to  a  Fellow.  Mr.  }V7titfalfr  said  :  Mr,  Williams's  obser- 
vations were  made  in  the  morning  after  midnight,  and  there  is  a 
differenco  of  a  few  hours  from  the  time  of  Dr.  Rnmbaut's. 

/v.  liamhatti.  At  thf»  time  when  the  etar  is  varying  most 
rapidly  n  few  hours  would  make  a  very  groat  differenct?. 

Mr,  VrfntUd-er,     Asa  matter  of  fact,  tho  dilTerence  is  4  hours. 

Mr.  CromuirUn.  Do  the  recent  obsen'alions  of  Nora  Aurigjral 
Oxford  indicate?  thai  it  is  now  of  the  natuiv  of  a  star  or  a  nehuhi? 
'I'htTe  had  been  a  keen  controversy  on  tliis  point  in  1893.  It 
ould  bf?  inten»sting  nNo  to  know  whelht  r  ohservations  of  the 
position  f if  the  Nova  were  made,  and  if  so,  wholhrr  Ihcy  «how<Hl 
any  trace  of  proper  motion  since  1892,  1  beJievo  Prof.  Bamati! 
sn«pp'!od  a  slight  proper  motion  from  micTometrircom[uirraons  villi 
neighb  mring  tttars. 
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Df.  littmftttut.  The  observations  of  tlie  Nova  Auriga?  wero  not 
made  by  myself,  and  only  some  of  those  of  the  Nova  Persei,  but  one 
of  the  observers  of  Nova  Aiirigio  hiw  noted  it  as  being  nebulous 
and — I  speak  from  Tncmory  and  may  make  a  mistak*? — has  sus- 
pected it  of  having  a  stellar  nucleus.  Wo  have  not  r^'eotly  made 
any  delorrai nation  of  ita  position. 

Mf,  */.  C.  ir.  HfrschH.  The  paper  that  I  now  present  to  the 
Society  is  on  the  Lyrids,  irjoi,  April  12-22,  observed  at  Cambridge. 
I  give  details  as  to  howl  treated  my  observations.  Taken  all 
together  they  give  an  ill-defined  radiant  area  about  10°  by  5^ 
between  26ii°  +28°  and  278^  +37". 

1  hove  tried  to  show  that  this  area  contains  sii  distinct  radiant- 
points.  With  tliese  I  uompare  Mr.  Dennings  Hiiriilar group  of  20 
meteors,  which  he  kindly  sent  me  and  said  I  might  use,  and  I 
found  that  tiiey  split  up  into  five  radiant-points,  three  of  which 
agree  with  my  own.  (Blackboard.)  Out  of  holh  groupa  together 
five  points  agree  with  *' apparent  points  of  cOTnlensution  derived  " 
by  him  "  from  various  Austrian  observationy  in  the  years  1863-73." 
Thuy  lie  in  n(»arly  a  straight  line.  A  row  of  radiant-points  like 
Ibis  may  well  give  the  impression  of  a  radiant  in  motion.  But 
I  found  this  year  that  the  radiaut  at  278"^  4-37^  which  should  in 
tliat  case  have  been  the  last  to  appear,  was  in  evidence  on  the  rath, 
and  right  up  to  the  22nd,  and  all  the  others  appeared  together  on 
the  2och  and  zist.  This  points,  not  to  one  radiant  in  motion,  but 
to  an  apparently  connected  group  of  stationary  radiants. 

Prof.  Turner,  This  is  a  most  interesting  view  of  radiants  and 
the  possibility  of  the  motion  of  the  radiants  that  Mr.  Herschel  is 
pulliing  forward,  thnt  we  may  have  a  scries  of  independent  radiants, 
and  possible  confusion  between  them  might  li»ad  to  the  idea  of  a 
m^>vijig  radiant.  I  think  I  gather  that  ^Ir.  Herschel  is  attacking 
of  the  very  few  radiants  which  Mr.  Denning  admit.-^  as  possibly 
ing ;  so  if  he  demolishes  that  there  will  be  nothing  left  but  the 
stationary  radiants  for  which  JNJr.  Denning  has  so  pluckily  con- 
tended. It  is  much  bound  up  with  the  problem  as  to  what  is  the 
accuracy  of  the  determination  of  the  radiant,  and  we  are  getting 
»ome  light  on  that  jwint  when  we  find  that  Mr.  Herschel  can  put 
down  nuiiants  which  are  so  closely  eoniirme<l  by  Mr,  Denning. 
So  we  do  seem  to  get  independent  testimony  wt  to  the  existence  of 
separate  radiants  eveu  very  close  together,  1  should  like  to  mention 
'cumstance  in  this  connection  which  may  well  excite  a  little 
among  astronomers  as  to  the  value  of  independent  testimony 

this  kind.  Prof.  Karl  Pearson  has  read  a  ijaper  to  the  Royal 
Society,  in  which  he  sounds  a  note  of  warning,  as  to  personal 
equation  observations.  He  has  found  the  remarkable  result  that 
obftervers  seem  to  vary  in  sympathy  from  causes  which  ore  not 
ious  and  which  are  very  hard  indeed  to  detert.  He  got  two 
(pie  independently  to  bisect  at  sight  a  lot  of  lines,  and  the  dis- 
tance from  the  actual  middle  point  was  measured.  The  obsenations 
were  put  down  in  actual  sequence,  and  it  was  found  that  the 
personal  equation  for  two  obsen*ers  varied  about  its  mean  value  in 
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such  8  way  tliut  the  two  curves  were  very  n^'arly  fsimilar.  The 
observations  were  not  msde  at  the  snnie  time,  but  in  the  fauie 
order.  In  Prof.  Pearson's  language,  they  are  correlated,  and  the 
existence  of  such  correlation  is  in  his  opinion  much  more  wide- 
spread than  we  may  at  first  think.  It  ntriket*  u  blow  at  the  whole 
independence  of  testimony — the  belief  that  when  we  get  two 
witnewes  to  the  same  phenomenon  we  can  accept  the  phenomena 
as  confirmed. 

Piyf.  AIav.  Hertchel,  I  should  like  to  say  a  few  words  on  the  tet 
of  Lyrid  centres  which  my  nephew,  Mr.  J.  Ilerschel,  has  described. 
The  nights  of  the  i8th  23rd  April  last  were  exceptionally  favour- 
able ones  for  Lyrid  obsenations,  and  numerous  noles  of  the 
meteors  were  recorded  by  members  of  the  British  Astronomical 
Association,  the  sky  having  been  very  clear,  the  Moon  ahsmt,  and 
the  shower  a  rather  abundant  oue  on  the  luasimnm  night  of  April 
2i8t.  Good  detA-rminationa,  therefore,  like  those  described,  of 
the  Lynda'  centres  on  those  nights  ore  certninly  of  very  particular 
interest  and  value.  Amonc  several  lifits,  including  that  by 
my  nephew  at  Cambridge,  and  that  which  Mr.  Denninp;  at  Rristol 
kindly  sent  to  me,  I  hove  projected  a  list  of  about  60  tracks 
by  Mr.  C.  L.  Brook  at  Mellham,  near  lludderstield,  tofff^tber 
with  such  of  my  oflii  mapped  paths  as  come  on  the  ahove  nights 
from  the  direction  of  Ljra  and  its  neighbourhood.  These  amount 
to  ahout  forty  paths,  and  Mr.  Brook's  list  supplied  about  an  equal 
number  of  swift  paths  coming  from  north-easterly  centres  in  the 
neighbourhood  of  Lyra.  On  sorting  these  under  the  known 
contemporary  radiimt'-pointfl  in  that  quarter  of  the  Lyrid  shower, 
it  was  (-oon  found  that  the  r**ally  indubitable  Lyrlds  redure<l  them- 
selves \o  about  fifteen  or  sixteen  in  each  list,  the  re«t  of  the  swift- 
flighted  tracks,  including  at  Slough  all  (e^tcept  one  doubtful  Lyrid 
or  d-Atjuilid)  that  left  persistent  streaks,  being  clearly  derivable 
from  the  two  known  centres  in  Cerberus,  near  Bode's  stars  C  and 
K,  from  near  a  and  17  AquiJa,  and  from  one  or  more  radiants, 
principally  near  I  in  Cj'gnup. 

The  result  of  the  thirty  Lyrid  paths'  projt^tion  does  not  resemble 
much  what  Mr.  J.  Ilerschel's  figure  and  the  description  given  of 
it  in  his  fiaper  show;  it  seems  to  furnish  only  two  mean  centre 
points,  at  about  266°  -f- 30"  and  271® -(-30'*,  the  latter  being  chiefly 
marked  on  April  31,  and  then  very  sharply  defined,  whilu  the 
former  point  ceased  to  be  traceable  after  April  20;  henee  if  a 
real  motion  with  the  time  was  thus  indicated  in  tberadiant^point's 
pOHition.  it  seemed  to  be  onwards  in  K.A.,  about  5°  in  the  four 
nights  of  April  i8-?i,  along  a  iiarallel  of  drolJnation.  Certwinty 
is  not  easily  attainable  among  the  very  mixed  flights  of  the  Lyrid 
luett-or-epocb,  but  a  rather  more  definitely  distinct  result  Ihau 
u«ual  secmied  to  b*^  obtained  this  year  by  excluding  from  the 
Lyrid   ineteora*  summary  all   pnths  ^hicb  cuultl   mun;  or  l«S8 
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oert;iiu]y  be  irnced  back  to  the  Bwlfter  simultaneous  streams  from 
Cerberus.  Afjulln,  and  Cygnus  '. 

Mr.  J.  0.  W.  Uerschrl.  With  reference  to  Professor  Turners 
warning  (illustrated  by  the  example  he  gives),  that  one  must  bo 
ful   how  one  accepts  coincidences  as  confirmation,  I   think  my 

ultfl  are  a  rent  agreement  with  Mr.  Denning's  because  they 
botA  agree  with  the  Austrian  observiitions  taUnn  under  quite 
different  conditions,  the  combined  results,  too,  of  sevoral  years. 
My  principal  radiant  is  27S"  +37',  and  Mr.  Dcnuing's  is  270" 
+  33  ;  why  they  should  be  different  1  do  not  know,  but  the  dis- 
Agreemeut  telis  against  the  suppositioa  of  an  identical  outside 
cause  giving  a  falsely  identical  result. 

As  to  their  being  in  a  row,  it  is  just  posj^ible  that  this  may  be 
a  spreading  action  iu  process  due  to  perturbation  of  some  kind, 
such  as  Prof.  Turner  suggests  as  an  explanation  of  statioiinry 
radiants;  but  if  so,  1  do  not  see  how  it  can  be  due  to  the  Kartii, 
ns  it  is  not  paraltet  to  the  ecliptic,  but  more  nearly  to  the 
Milky  Way. 

Mr.  M.  Horner  introduced  a  paper  on  some  solar  observations 
by  saying  that  the  Society  seldom  heard  much  about  the  prnniin- 
ences  which  were  continimlly  occurring  on  the  Suu,  and  he  could 
only  ascribe  this  fact  to  tiie  djslifce  of  observers  with  smaller 
instruments  to  disturb  the  perfect  adjustment  of  such  telescopes 
by  the  weigbt  of  a  heavy  spectroscope.  It  was  always  interesting 
to  observe  the  iiun  when  ncjir  an  eclipse,  and  on  several  occasions 
he  bad  been  trying  to  observe  the  Sun  at  such  periods  t^  determine 
two  objects :  firtit,  as  to  whether  the  eclipse  observations  agreed 
with  those  mnde  in  full  sunlight;  and,  secondly,  to  trace  the  con- 
necrion,  it'  any,  between  the  line  1474  and  extensions  of  corona. 

Mr.  Evershed.  The  line  1474  is  generally  thought  to  l>e  not  a 
coronal  line,  but  is  due  to  iron,  and  reversals  of  this  line  observed 
at  certain  periods  on  the  Chun's  limb  probably  have  no  connection 
with  the  coronal  streamers. 

*  r  It  pc^mn  difficult  to  nccr>unt  for  these  concoinilttnt  •trmnii  rcafhing  a 
enmbiM(Hl  mnximum  nt  thefoiuc  timo  with  the  short-lived  sbowpr  of  Lyrido, 
t>rixiucii]g  fill  t(tgetbor  a  oondderable  mrleor-frtfquoney  for  three  or  four  night*; 
Dut  prrhfips  in  llut  connection,  &  co*ij(>riurcd  early  utage  in  iho  history  of 
Cornel  I.  1S6I,  the  tuppo«ed  p&rrnt  cjniol  of  the  Lyrld  tuf*tcori,  uiay  be  worth 
rrcnlling,  ihut  it  is  one  ninong  iwnic  other  long-iiuied  elUptic  cumctf  which, 
in  hit  ^tilutible  and  snggOBtivc  pciptr  in  7A^  Of'ik'rvnfom  (1880),  Profeasor 
Q«orgo  Forbeii  regarded  lu  hanng  been  originnlly  intrmfured  into  the  aoUr 
ff>«tein  by  un  oncounttr  with  an  extra-NepluniAO  planet  whom  probable 
duUnoe  from  tlio  Su>i  &nd  present  itpparent  place  were  there  calculated. 
Be*idr«  lilt*  original  diuturbance  which  at  rame  remote  ago  appears  lo  Iiave 
probftbly  deflectpd  it  into  the  Earth**  neighbourhood,  it  might  even  be  not  an 
impoaaible  conjeoture  thnt  lome  pnKicles  uf  that  ]>arent  comet  may  have  also 
been  deflected  by  the  E.»rlh  iteelf  into  new  orb-.t*  during  exceedingly  lung  agoa 
judge  b>'  it#  difipcriioDt  of  thiB  uuw  apparently  continuoui  uioieor'rtream'a 

■ranging  •ucoenire  revolutJuns  and  uflcn  rcpentod  MubjecUona  lo  the  Eartb'a 
\.-yo(e,  A.  8.  H.] 
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J/r.  Homer,  Tlint  is  precisely  what  I  wish  to  determine^  b» 
fhfD^  is  no  other  line  at  all  near  which  might  cause  confusion.  1 
think  that  the  reason  of  my  tjeeint;  the  reversal  so  easily  is  because 
1  loMe  Jiu  lit;l)t  by  retlecLious  and  passage  through  a  tniin  of  priani'* 
wliii'h  most  observers  lind  necessary. 

-V*-.  'Iltticlei'inj  read  ii  paper  by  Mr,  B,  P,  Todd  on  a  modified 
fonn  of  occiilter  for  rt'gulating  the  exposure  of  the  Sun's  rorona 
lit  varying  distiuices  from  the  Aloou*^  limb  according  to  lis  actinic 
intensity. 

Mr,  Knoffcl,  I  should  like  very  much  to  see  this  apparatus,  and 
also  the  application  of  it.  I  have  just  had  a  card  from  Mr.  Todd, 
written  before  the  eclipse,  and  he  was  very  hopeful  of  good  results. 
He  was  going  to  try  both  dry  and  wet  plates. 

Th(  Axironomer  Hot/at.  1  am  very  interested  in  this  device  of 
Mr.  Todd's.  Mr.  Dyson  has  taken  out  to  Sumatra  an  arran(c^ 
nient  on  Mr.  Uurckhalter's  jilan.  The  difficulty  with  Mr.  ToddV 
nrmngeuient  seems  to  be  ui  working  with  a  suitable  exposLuf; 
shutter.  DnrinR  eclipae  work  it  is  pn^liy  clear  that  it  is  not  safe  to 
have  an  onlinary  plato-carrier,  in  which  you  have  to  draw  out  n 
slide  which  may  stick  and  perhaps  e-au.se  displacement  of  the 
telescope  tube.  The  great  object  is  to  change  the  plates  as 
quickly  as  possible,  ajitl  Dr.  Common  proposed  to  have  a  hinged 
shnlter,  but  it  seems  dilhcult  to  have  an  occultt*r  on  Mr.  Todd's 
plan  with  that  arran6;emeut. 

Mr,  Whittttkfr  then  rt^nd  a  paper  by  Mr.  A.  W.BoltrUon  secular 
variation  in  the  ^>eriod  of  R  Carinas.  Thiit  star  was  discovered  to 
be  variable  in  JS71  ;  but  observations  were  to  be  found  which  go 
back  a  very  lung  time,  includiuo;  one  by  Jjocaille  in  1752,  which  had 
proved  to  be  of  great  value  in  Mr,  Robertft*8  discussion.  A  very 
interesting  circumstance  had  come  to  Ught.  The  period  was  jo^'^ 
day.H  as  a  mean  ;  but  if  they  look  the  estimated  dates  of  maximum 
OS  formed  on  that  supposition,  and  compared  them  with  the  true 
dates  of  maximum^  they  got  discrepancies  which  were  plotted  out 
in  a  dta^Tum  sent  by  Mr.  Hoberls.  The  representative  points  of 
these  diH're|)ancie8  lie  approximately  on  a  ifine-curve.  and  from 
thw  an  expression  for  the  iH-riodicity  of  magnitude  can  he  deduced. 
Mr.  Itoberts  pointed  out  that  that  was,  however,  only  one  of 
aevurai  formula*  which  represented  the  state  of  things  with  a 
tolerable  degretr  of  flccuracy,  and  the  observations  of  the  next  tew 
years  would  enable  one  to  determine  with  certainty  which  fortouhi 
jvally  repre«erired  th«>  permanent  truth. 

Mr.  \\y>ittttlrr  *aid  that  thcrt?  ^^e^e  two  impers  from  Mr,  OUd- 

itt,  one  on  measures  of  double  stars  made  at  31r.  K.  Cros«ley'» 
iOhservatory,  nermerside.  !{aUfAX»audone  on  physical  oWrvatiotu 
>f  Mare  made  at  the  same  observatory.     There  \va<tidsoa  paper  by 

V.  ir.  Eliit  on  sun-spot*  and  mafjnetic  disturta*  • '-      ^h*.  GUis* 

ip*»r  dL«cussed  some  of  the  quewTions  raised  by  1  ^'n^roa 

his  paper  on  Ihe  subject  in  the  .^lein.  K.  A.  S„  .1  .  articular 

'It*ven-vear  period.     Mr,  KlHs  remarked  tLnr 
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swtsonal  period  in  various  phenomena,  ami  ho  di»cu«aed  bow  far 
this  seasonal  viiriatioii  was  aimiiur  in  ilic  difltiTcrit  plienuiufna. 
He  found  a  vrry  remarkflble  degree  of  conctjrrence  between 
them. 

/Jr.  Downiiuf  had  also  sent  a  pipor  on  correotions  to  rediife  tht» 
reviaed  ^ladnis  f-atalogue  of  stars  f»»r  iSjS'o  to  the  funJameiital 
cataloirue  cf  Auwers. 


The  following  papers  were  announced  and  partly  read : — 

•A  GlfxVtW.  **  Obsen'ations  of  Mars  made  ]it  Mr.  Kdward 
Cro?s!ey's  Observntorv,  Bermerside,  Halifax,  during  the  Oppt>- 
eition  of  1900-01." 

I).  P.  Tntlfl.  '*  A  Modified  Form  of  Kevolving  Oocult^r  for 
adapling  the  ExpoHure  of  the  HiinV  Corona  to  itt*  Aetiiiie  Jn- 
lensity  nt  all  Distanrt's  from  the  Moon's  Jjimb/ 

vfeffV  D.  fiill.  *'The  Oxford  Determinations  of  Stellar  Parallax  ; 
Brply  fo  Prof.  Turner.** 

ir.  KUig.     "  .Sun-.'ipotfi  and  Magnetic  Disturbance,^* 

The  Earl  of  Iiiitc8«.  **  Observations  of  Nu^  a  Persoi  made  at  Birr 
Castle,  Pai'soustown." 

ji.  IV.  Jiohfiig.    '*  Secular  Variation  in  the  Period  of  K  Carinae," 

Sir  />.  Oill,  **  The  Great  Comet  of  lyoi,  as  observed  at  lU© 
lioyal  Observatory,  Cape  of  Good  Hope." 

//.  U.  Turner.  '"  The  Oxford  Determinations  of  Stellar  Parallax; 
Further  «ei>ly  tn  Sir  D.  Gill.'* 

J.  OUtlhiU.  '*  MeaaureB  of  Double  Stars  niadent  Mr.  E,  Cro9»!ey''8 
Observatory.  Berninrside,  Halifax," 

A.  M.  ir.  Jhvuintj.  "Corrections  to  Kcrluce  the  Revised 
Madras  Catalogue  of  Stars  for  1835-0  to  the  I'undamental  Cata- 
logue of  AuMvrs." 

J,  C.  W.  Iftrschrh  "The  Lyrida,  1901  April,  observed  at 
Canibridj^e.' 

A.  Stnulnj  }VtU'tiima,  ''Further  Observations  of  the  New 
Star  in  Perseua  (4).*^ 

jV.  //orn^r.  '■*  ObBen'ations  of  the  8uu  during  May  17,  ]8,  and 
20  at  Mells,  Frome,  .SomerHet.** 

JindcUffe  O/Aicrrn/on/,  Oxford.  *'  Estimations  of  Magnitude  of 
Nova  Aurigie  in  1899  and  1900,  vith  Mean  Itesults  for  the  Years 
iSga-igoo,** 

liaihlifff  Ohentatonjf  Oxford,  '» Further  Observations  of  (he 
New  Star  in  Perseus.^ 


The  following  gentlemen  were  elected  Fellows  of  the  Society  ; — 

F.  TK.  Crnol',  B.A.,  4  Overoliff,  Gravesend. 

Fnink-  Lotr^mfin^  B.A.,  St.  John's  College,  Itattorsea,  S.W, 

Charlfi  *Yi>'*tti,  15  Cliff  Terrace,  HartlopooL 
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The  following  Candidate  was  proposed  for  elect  iou  aa  a  Fellovr 
of  ibe  Society  :— 

W,J.  GrrensiruU  M.A.,  Head-Master,  Marling  School,  Stroud, 
Gloucesterahii'o  (proposed  by  C.  T.  WhitmL-lI). 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

Thb  seventh  ordinary  Meeting  of  the  eleventh  Session  of  the 
Uritish  Astronomiml  Association  waa  held  on  Wednesday,  May 
a9«  at  Sion  College,  Mr,  U,  M,  Umbroke,  the  PrdBidentf  in  tho 
Chair. 

The  names  of  four  Candidates  for  membership  were  read  and 
passed  for  suspension,  and  the  election  by  the  Council  of  three 
new  Membera  waa  confirmed. 

Mr.  Crommclin  ivad  CuL  Marktincl/s  third  report  on  Nova 
Pereei,  The  writer  said  that  all  the  observaiioas  of  luaj^nitude  of 
the  star  for  April  had  been  plotted,  and  the  diagnima  (which  were 
handed  round)  would  convince  anyone  that  the  most  rminrkable 
fluctuations  in  li^'ht  had  bi*en  going  on  all  through  the  month.  On 
March  31  the  star  was  fading,  having  reached  n  maximum  probably 
about  noon  of  that  day.  It  fell  probably  to  a  minimum  at  noon 
of  April  2,  but  ho  could  not  bo  certain  of  this,  as  no  observations 
were  made  fither  on  April  2  or  3.  A  muximum  was  reached 
(about  38)  on  April  4  at  noon.  Then  a  gradual  declension  look 
place  till  n  minimum  of  about  5*4  waa  reached  on  April  7,  6**.  A 
sharp  rise  then  occurred  to  3*9,  reached  on  April  8,  20*.  This 
particular  swing  or  nndulation  of  April  4-8  was  characteristic  of 
several  that  followed,  the  increase  of  light  being  gradual,  while 
declension  was  sharp.  Towards  the  end  of  the  month  this  seemed 
to  change,  tho  maximum  being  reprcfeutod  by  a  sharp  peak  or  crest 
symmetrically  situated  as  regarded  ascent  orde(^centon  either  sidf^. 
Col.  MarltMick  then  referr*Ml  to  the  difficulties  in  the  way  of  getting 
nt  the  minor  fluctuations  with  any  degree  of  accuracy,  the  observa- 
tions being  practically  limited  to  four  liours  out  of  the  twenty-fmir. 
Tho  star  woji  now  immersed  in  tho  njiats  and  twilight  of  the 
northern  horixon,  and  observntionB  would  be  more  or  less  impossible 
for  the  amateur  in  ordinary  hours  until  the  summer  was  over,  the 
twilight  began  to  fade,  and  Nova  Bwung  upward  in  the  N.E.  sky. 
As  regarded  colour,  not  many  notes  had  been  made,  the  fading  of 
tho  star's  light,  combined  with  its  unfavourable  f>osition  in  the  akr, 
rendering  such  deierroinations  difficult.  On  the  whole,  the  «lar 
appeared  to  have  maintained  it«  ruddy  character,  although  it  waa 
not  90  marked  as  in  the  brighter  stngeei. 

Mr.  Crommelin  exhibited,  by  moftns  nf  the  lantoru.  some  photo- 
eraph»  of  the  Nova  taken  at  Allahabad,  in  India,  by  Mr.  H*  O. 
Tomkioi.  The  tii^st  of  these  was  of  interest  aa  being  the  tfr«t 
photograph  token  of  the  star  (taken  on  February  22,  at  10^ 
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local  time}.  Mr.  Tomkina  was  experimenting  with  a  mofjic-Iantern 
lens  of  2-in.  iiporture,  and  had  happened  to  choose  Perseus  for 
the  [»urpose.  llearing  afterwards  of  the  discovery  of  the  Nova  he 
cxninlned  the  pinte,  and  found  the  star  on  the  ne*;ative. 

The  J'/fttirlent  remarked  that  a  good  deal  had  been  said  about 
the  uia^itudeof  tbeXova^the  magnitudes  being g^iven  in  fmclions 
on  the  Unrvard  College  scale.  It  would  be  of  interest  tn  him.  and 
be  thought  perhaps  to  others  altto,  if  sotne  Member  would  e:cplaiu 
how  the  compari^ions  were  made. 

Mr.  J.  W,  L,  Ciiihl  said  the  figures  given  as  the  magnitude  were 
the  moan  of  the  estimates  of  the  number  of  steps  between  the 
compnrinon  stars  and  the  a  ariiible,  each  obnerver  having,  of  course, 
his  own  personal  equation,  so  that  a  step  varied  from  iihout  "lo  to 
•J4  raiignitud*^.  The  variable  was  then  entered  as  being  ao  many 
steps  greater  or  less  in  magnitude  than  the  comparison  star,  and 
the  menu  of  all  the  deduced  magnitudes  was  taken  as  the  value  for 
the  time  of  observation. 

71i€  Prfs'ulfiU,  You  have  a  number  of  well-known  comparison 
8tnr#i  of  known  magnitudes,  and  you  compare  the  >'ova,  or  what- 
ever star  it  may  he,  wilh  it,  as  being  so  much  grenter  or  less  than 
certain  known  stars  ;  and  those  given  stars  are  from  the  Harvard 
determination — hence  the  name? 

Mr.  Child.     Yes. 

Mr,  t\  W.  Btukhotise  paid  he  was  surprised  to  notice,  from  the 
diagram  accompanying  Col.  Markwick'a  paper,  how  groat  the 
vari.ntionB  had  continued  to  be  lately,  as  compared  with  what  he 
hiaiself  had  noticed.  He  could  only  suppose  that  he  bad  missed 
fleeing  the  Nova  at  its  maximum  and  minimum. 

Mr.  PctrU  read  the  1  bird  Interim  Eeport  of  iho  Variable  Star 
Section,  giving  the  results  obtained  since  the  preaeutatiou  of  the 
previous  report. 

Tfi€  {'resident^  referring  to  this  report,  said  it  bore  evidence  of 
the  very  great  trouble  Col.  Mnrkwick  took  in  connection  with  the 
section.  The  variability  of  stars  was  a  \'ery  interesting  suhiect. 
The  reasons  for  such  variation  were  obscur*?,  and  it  was  hoped 
that  the  many  observations  which  could  be  made  by  people  without 
very  large  instrumental  means  might  soma  day  or  other  be  of 
grent  value. 

Three  slidt»s  illufltrating  Mr.  G.  J.  Newbegin's  observatory  at 
Thorpe  St.  Andrew,  Norwich,  were  then  throwu  upon  the  sheet, 
and  the  construction  and  equipment  of  the  observatory  described 
by  Mr.  Newbegin. 

Mr,  Uoodacre  showed  a  lantern-slide  of  a  photograph  of  a 
portion  of  the  Inniir  surface  recently  taken  at  lerkes  Observa- 
tory under  the  direction  of  Prof.  Hale,  The  slide  was  made  fi*ora 
a  photograph  just  presented  to  the  Royal  Astronomical  Society, 
and  showed  the  Mountain  Bing  Thei>pliilus  and  surrounding 
difttricts.  l-'ull  particulars  of  the  methoil  by  whiidi  this  photo- 
graph hud  been  tolien  had  not  yet  arrived  ;  but  it  was  understood 
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that  the  full  aperture  of  the  40-inch  refractor  was  used,  the  itnusfi 
iH'irii^  re(?eived  on  a  '*  Cromer ''  isochronmliL'  plute  alter  passin-; 
throiii;h  a  yellowiah-Kreen  scn?en  ;  length  of  exposure  aiboiit  \\vM  a 
aecoud.  Mr.  Goodacre  eoiiHidered  that  tliis  pliotoeruph  %^'as 
dihtinclly  !hi*  \tcst  of  any  vet  tiikon  of  the  Moon's  Hurfnco,  being 
superior  to  the  Paris  or  Lick  negatives  in  sharpneiis  and  amount 
of  detail  shown,  and  in  the  accuracy  of  the  respective  positiona  uf 
these  details.  Ililherto,  oti  comparing  photographs  and  maps,  it 
had  alwAY-^  been  found  that  less  detail  was  shown  in  the  plioto- 
graph  tlinn  on  a  goul  map  like  Schmidts;  hut  in  this  cose  t ho 
phorograph  showed  in  some  ways  more  than  the  map. 

Mr,  Crommdin  made  a  slatemeul  of  the  facts  relating  to  the 
discovery  and  fiubse<pient  observations  of  Comet  a,  1901, 

Mr.  CnrmmrVm  then  made  a  statement  concerning  the  recent 
total  eclipse  of  the  Sun.  He  said  that  all  the  obciervers  yrtTt\ 
Agreed  that  the  corona  was  of  sun-spot  minimum  type.  As  sem 
from  Mauritius,  the  Sun's  equator  and  consei^uently  the  long' 
ptpeamers  of  the  corona  were  praciically  vertical,  thus  giving  it  the 
rather  unusual  appearance  of  standing  on  end.  The  coronal  light 
w:if3  traced  all  round  for  zk  radii,  and  in  the  equatorial  extensions 
for  6  radii.  The  Mauritius  jjurties  had  better  observing  conditions 
than  those  in  Sumatra,  where  all  the  ohservations  were  hampered 
iiy  a  good  deal  of  cloud.  The  American  party  bad  unfortunately 
Hearcely  any  results.  Both  Mr.  Dyson  and  Mr,  Newall,  however, 
obtained  useful  results  iu  spite  of  the  cloud  hampering  them» 


BOTAL  METEOROLOGICAL  SOCIETY. 

TlTK  closinK  Meeting  of  this  Society  for  the  present  S^^ioo  vras 
liehi  on  Wednesday  afternoon,  June  19,  at  70  Victuria  Street, 
Westminster,  Mr,  iV.  //.  D'mes^  B.A,^  President, in  the  Chair. 

j%paper  by  Mr.  Jl.  I/elm  tVayion,  of  the  Blue  Ifill  Obpervalory, 
U.S. A,,  on  "The  Eclipse  Cyclone,  the  Diurnal  CycUmec,  and  the 
Cyclones  and  Anti-Cyclones  of  Temperate  Ijatiiudes,"  wn*  rt-nd  by 
the   SecretArv.       Xh«>   author    has    discussed     the    in  .-nil 

observations  inadti  along  the  path  nf  thf  fot:\\  f(dar  r  the 

United  St;itei  on  May  2S,  iqoo,  and  a!  ^irve 

prf'vious  ei'lijKi^s.     He  Huds  that  a  c_v  ike 

of  tho  eclipse,  though  the  i-hangt-a  are  vi?ry  minute'  an  '-he 

fall  of  li'min'ratnre  thiVL-loping  a  cold-air  cyclone  in  an  .    :  .:;Iy 

short  tim<^,  nit.h  all  the  fteculiar  circulaiion  of  wiodji  ami  tUaui- 
bution  of  pr<«s!iri»  which  con*''*"'-*  -:>'•''  "  .v.-hine. 

A  pftp<»r  hy  Mr.  F,  y<9pi^^  -  Knti*ih  ColumbiK, 

on  "  The  Seismograph  as  a  Si.u-iil.i  i  ..   -  -•-..  .— j  }^ 

the  Secretarv,     A  Milne  seismograph  :i» 

^r  '  .gicnl  OlTtce,  Victoria*  RC.a  -.at 

pored  il»  movement*  with  t.  -n^ 
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pressure  recorde<l  by  bis  aerograph.  He  Hnds  that  when  the 
hftrornetric  pressure  ia  hifjh  over  the  Pacific  slope  from  British 
t'oliimbia  southward  to  California,  whilo  ofiF  the  rufitie  ooast  the 
barometer  is  comparatively  low,  thf*  horizontal  penduhun  of  the 
eeistnogroph  tends  to  move  towards  the  eastward.  This  niovemenfc 
appears  to  be  duo  to  a  distortion  of  the  l^rth^s  surface,  eitiised  by 
the  heavier  air  over  the  Paoitie  slope  depressing  thy  uiiderlyinjj 
laud-surface  below  its  normal  position  ;  while,  ou  the  other  Unntl, 
the  comparatively  light  air  over  the  adjacent  oeeau  tends  to  allow 
the  sea  and  earth  beneath  to  rise  above  its  normal  level.  It  has 
been  found  that  when  an  extensive  storm-area  is  approacliing  from 
the  westward,  and  often  iS  to  24  hours  before  the  local  barometer 
begJQS  to  fall,  the  pendulum  of  the  seismograph  Bwings  steadily  to 
the  eastuard,  completely  masking  any  diurnal  Huituations  that 
roi^ht  have  existed,  as  the  storm-area  approaches  :  and  in  the  event 
of  it  being  followed  by  an  important  bii;h  aiva,  the  pendulum  will 
begin  to  swing  towards  the  westward  before  it  is  possible  to 
nscertain  the  area's  position  ou  the  current  weather-charts. 


T/iC  Orbits  of  Jupiter's  Satellites, 

The  Capo  lleliometer  Observations  with  Mr.  de  Sitter's  disctission  • 
form  the  first  material  addition  to  tirst  hand  knowledge  of  the 
eonstauis  of  Jupiter's  system  since  tlie  publication  of  the  'Tables 
Ecliptiques '  of  Damoiseau  in  1836.  In  estimating;  the  possibilities 
of  the  method  and  the  actual  ^\\\  of  knowledge  resulting  from 
this  work,  it  will  be  convenient  to  review  the  position  iu  which  the 
probletn  at  present  stands. 

Damoiseau's  tablcH,  wliicli  have  been  used  by  all  ephemerides,  and 
canned  on  by  different  continuations  since  tliey  torminnti.Hl  in  18S0, 
a  very  unsatisfactory  pi<H;e  of  work,  if  judi^ed  by  modern 
dards.  BrieHy,  they  represent  a  half-linished  approximation 
with  all  the  discn^paticies  of  snch  a  stage  left  standing. 
Damoiseau's  explanatory  matter  is  very  curl,  but  to  a  wueful 
reoilcr  there  can  be  littlo  dotdit  as  to  his  i)roce<lure.     His  work  is 

Srofe^sedly  a  cMDntinuation  and  recalculation  of  the  tables  of 
'elambre  which  expiri'd  in  1840.  Delambre's  formula)  are  Ilgure 
for  figure  identical  with  those  of  the  Mvi'itnitfue  iVltsff.  aibling  only 
the  equation  of  light,  and  the  re<liu-lioD  of  the  loiit;itude  from  the 
plane  of  the  satellites'  orbit  to  that  of  .Tupitk^r^s  orbit.  Damoiseau 
has  marked  with  an  asterisk  bis  own  additions,  and  they  consist  of 
certain  termH  in  latitude  due  to  the  substitution  of  the  mean 
jongitude  for  the  true  longitutle  as  used  by  Tjaplace,  of  certain 
terms  of  long  period  of  which  the  theory  had  been  given  by  LapUica 

•  '  Di^niiKMon  of  Hcliomctrr  Obeenriititmi  of  Jupiter's  Satellites  made  bv  ?ir 
1>iiTi(I  Gill.  K.C.D.,  and  W.  II.  fiuliij.  U.A.*  By  W.de  Sitter.  Oronuigt-n: 
J.  U.  Wulter^,  1901. 
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after  the  publicaiioa  of  Delambre's  tabloa*,  and  of  8om«  other  very 
trifling  ine<{uaJjtieH.  We  may  MifeJy  assume  that  he  added  nothing 
else  of  importance  either  t^  theory  or  to  method  of  di&cussion. 
We  tuay  then  conclude  that  he  rewrote  Laplace's  forrauiic  tu  some 
extent,  evahiuted  the  smaller  terms  with  values  of  the  masses,  Ac 
deduced  from  Dtihunbre's  tables,  that  he  cleared  the  observatious  of 
the  effect  of  these  terms  aud  pnxieeded  to  find  the  elliptic  elements, 
tlie  coefficients  of  the  great  inequalities,  and  the  otherdata,  selectetl 
by  Laplace  for  determining  the  masses  and  Jupiter's  elliplicily. 
Before  the  days  of  least  squares  there  was  no  method  available  for 
such  a  purpose  except  that  of  grouping  the  observations  so  that 
each  unknown  in  suoc^Sbiou  came  to  the  fore,  and  approximating 
repeatedly  until  a  satisfactory  set  of  solutions  was  obtained.  Such 
a  method  is  fairly  suitable  for  a  straightforward  problem  with  large 
numbers  of  well-distributed  observatious,  where  all  the  periods  to 
be  discttssed  se{)arat«  dearly  from  one  another  aud  are  not  too  long. 
Bub  in  the  problem  of  Jupiter*s  satellites  we  have  the  antithesis  of 
each  of  these  requifiites.  Tor  instance,  a  case  of  very  long  period 
is  that  of  the  motion  of  the  perijove  of  IV-,  which  revolves  in  about 
520  years;  and  a  case  of  nearly  oijual  periods,  that  of  the  twu 
eccentricities  affectini;  III.,  which  separate  by  only  2'^  |)er  annum. 
A  still  more  formidable  difficulty  urines  in  the  discussion  of  the 
instant  of  eclipse  of  tlie  satellite,  and  in  the  form  of  Jupiter*a 
shadow^  and  this  lias  been  treated  by  Lapbce  in  far  too  summary 
a  manner. 

It  is  no  wonder  that  data  so  determined  should  bo  defective,  and 
we  may  well  admire  the  industry  and  acumen  of  Delambre,  who 
first  made  with  tfiese  tools  and  materials  a  determination  of  data 
which  is  substantially  sound. 

Damoiseau  states  that  his  two  determinations  of  the  node  of 
Jupiter*s  equator  upon  his  orbit  differed  by  2'  43"  and  of  their 
inclination  by  2  47":  beyond  this  wo  have  hitherto  had  no  direct 
means  of  judging  the  goodness  or  badness  of  his  results;  but  it  is 
well  known  that  as  far  us  they  can  bo  judged  by  internal  com- 
parisons they  come  out  very  badly.  For  example,  Damoiseau 
appropriates  Delambre^s  cootlicient  of  the  great  inequality  of  I.  from 
which  the  mass  of  II.  is  found  {3'"  i3"'o79)  without  apparently 
anywherudetermining  it;  and  his  nunorinconsistenciea  are  loo  many 
to  be  told  ;  but  the  greatest  slumbliug-block  hasalways  been  that  he 
never  completed  his  own  approximation  by  discarding  the  massea 
borrowed  from  Delambre,  determining  those  indicated  by  his  own 
coiiHtantM  and  recalculating  from  these  the  smaller  inequalitiof. 

The  agreement  of  values  as  originally  adopted  with  the  re«alts 
of  such  a  recalculation  would  have  given  the  only  possible 
test  of  the  ade<iuacy  of  his  own  work  ;  he  has  not  made  this  test, 
although  in  one  cane  be  luu  altc-red  Delambrv's  coeificient  from 


*  lApInoe't  cflltnilutiom  and  con»rqii«nliy  tboK  of  Damoi»oau  wetvihmni  to 
bo  ni  rutilt  b)  Ail:iuu  :  v.  Adaiit»'e  'ColIcc;;ni  Pftpcr^,  11.  (i.  S24. 
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1 16'-76  to  65'*o7,  and,  as  Adams  showed  •,  tho  chan£;es  which  this 
]nij)]i^8  halve  the  nio&a  of  IV\  aud  uearly  double  that  of  I. 

Theory  and  tabloa  are  mutually  necesaary  ia  order  that  either 
rnfty  be  improved  by  help  of  obaenrfltioas.  M.  Souillnrt  of  Lille, 
who  devoted  infinite  pains  to  a  revision  of  the  theory  of  the 
satellites  and  added  several  very  sensible  terms  of  the  second  and 
higher  orders  to  those  given  by  Laplace,  undertook  to  supply  this 
theory  to  Unmoiscau'g  tables.  Damoisoau  haa  liimself  left  a  oicmuir 
in  M^).>  designed  to  elucidate  the  construction  of  his  tables,  aud 
this  was  in  51.  Souillarta  hand:^,  but  we  learn  little  or  nothin;^  of 
the  points  of  proseufc  interest — the  manner  in  which  Damoiseau 
•elected  and  discussed  his  observations. 

Souillarl's  work  is  an  admirublu  and  finished  piece,  and  cannot 
fail  to  be  of  service  to  the  future  iiive.Hti gator  as  a  parallel  to  his 
own  researches;  but  it  is  ot  au  academic  character,  with  little  or 
no  trace  of  the  obriervatorv  or  computiug-room  \y\>OTi  it,  and  in  the 
course  oi  reduciMn;his  theory  to  numbers  he  hai*  made  what  appears 
to  meaeuicidal  error  of  judgment.  **Tous  les"  nombres,'*  he  eayat, 
"r^latifs  aui  satellites,  dont  nous  ferons  usa.go  ici,  seront  ceux  que 
Damoiseau  a  donnc'sexplicitementetcuuxqu'on  tire  desesformules. 
Outre  Tavantage  de  presenter  ainsi  un  systume  dVlements  aaaocids, 
dependants  lea  una  dea  autres,  ce  choix  aura  encore  celui  d'en 
iftciliter  la  correction  ultorieure  :  puisque  la  comparoison  a  etc  faito 
ddji  entre  les  Tables  de  Damoisenu  et  les  diverses  observations,  il 
sufHra  de  comparer  nos  formules  a  cellt^s  de  Damoiseau."  That  is 
to  eay,  besides  giving  body  to  his  own  formula)  hy  expressinj;  therii 
in  DUUibers,  Souillart  proposes  to  render  them  useful  as  a  consistent 
theory  deducible  from  Daraoiseau's  constants.  Damoiseau's 
inconsistencies  leave  a  number  of  courses  open,  but  as  to  the  best 
of  these  there  can  be  neither  doabt  nor  ditttculty, 

liy  the  methods  of  the  Mecanique  CtUsU,  livre  viii.  ch.  ix.,  he 
should  have  obtAined  the  values  of  the  raassos,  &c.,  from  the  num- 
bers given  by  Damoiseau  — as  Adams  actually  did.  With  these  he 
should  have  calculated  the  coethcients  of  the  minor  inoi^uaiitios 
which  were  not  derived  from  observation.  We  should  tlien  have 
had  a  theory  which  was  identical  with  Damoiseau's  in  all  tliu  most 
prominent  features,  and  diff-red  by  triHing  amounts  in  other 
respects.  \n  place  of  doing  this  be  has  selected  data  from 
Damoiseau's  Introtivclion^  whether  belonging  to  Damoiseau's  own 
determination  or  to  the  numbers  taken  from  Delambre.  which  allow 
him  to  present  a  faultlessly  consistent  Hchemc  from  begiuniug  to 
end.  This  arbitrary  procedure  results  in  tho  obliteration  of  tho 
only  elements  of  interest  in  Damoiseau's  work — his  original 
determination  of  C;^rtain  elements  aud  coefficients.  Thus  it  results' 
in  tho  jilteration  of  the  coeftiL-ients  of  the  great  inequalities  of  L 
ftod  II. — probably  ttie  best  determined  datA  of  observation  of  the 

*  Collwted  P»p<»rs,  ii.  p.  iS8. 
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whole  system — by  9**6  and  41*'!  reapectivelj.     Its  effwrt  apon  the 
eecftitncities  is  even  more  anomatousi. 

Whila  the  tables  were  still  empirical  it  wtift  discovert?*!  by 
AVargenl in  that  the  equation  of  the  centre  of  Til.  could  not  bft 
expressed  by  a  single  term,  and  Laplace  analysed  it  int^  two  main 
parts — one  relative  to  the  j^Tijove  of  III.  and  t!ie  otlier  relaiKo 
to  that  of  IV, ;  the  coefficients  of  these  Delambre  put  at  26^"^  and 
ii6''S;  Damoiseau  made  them  2  5  8'*  7  and  65*' i,  Souillart  treats 
them  by  uniting  in  a  Bingle  t-erm  at  his  own  epoch  (1850)  the  effect 
of  Damoiseau'stwocooMlcieiitHaud  redistributing  their  joint  amount 
in  accorthuice  with  the  matises  be  has  adopted,  making  them 
respectively  22o''3  and  ii5''2.  In  fact,  Souillart  havinj^  adopted 
from  Dnmoiseau  the  wasMes  w  hioh  the  latter  adopt e<l  from  Delambre, 
forces  back  into  a  rough  atvordanc^  with  Drlambre  tho  material 
which  Damoiseau  provided  for  a  new  determinniion  of  thci^e  very 
mAfisea.  K.  A.  ^ami-bos. 

[To  be  oontinufld.] 


CORRESPONDENCK 

To  the  Eihion  of '  Tfte  Ol$ervtttortf* 

Efficiency  0/  the  Curved  Plate  for  Charting  Purposes. 

Gentlemen, — 

In  the  last  numberof  the  OUervatori/  Prof.  Turner,  in  review  ing 
that  portion  of  my  annual  report  uhicli  deals  very  briefly  with  tho 
results  obtained  last  year  with  curved-plnto  camenus,  pleads  *'  fur 
a  little  more  accuracy  in ....  numerical  statenjeots."  I  did  not 
think  it  oecessary  lo  go  into  the  details  of  the  arithmeticai  and 
geometrical  computations  by  which  the  fiRures  criticiied  were 
arrival  at,  but  it  Prof.  Turner  wishes  it  I  will  do  my  best  tosatietfy 
him.    The  area  of  a  segment  of  a  sphere  is 

2wr*(t— C08e/2), 

where  0  is  the  anguhir  field  covered  by  the  plate.  The  area  of  the 
hemisphere  is  arr',  and  of  the  entire  sphere  4irr\  Hence  the 
number  of  platrs  required  to  cover  the  entire  vntiLtt  »kr  (at  the 
very  moot  a  hemisphere)  and  the  entire  sky  are  (allowing'  nothiug 
for  overbpping)  respoctivoly 


I 

1  —  C08(*/2 


and 


2 
coatf/j* 


For  the  three  different  instruments  ctimpared  in  my  report, 
which  have  fields  respectively  of  45°i  5°>  and  2^  in  diumetcr,  ththc 
uumben  (computed  lo  the  4th  place)  woiUd  be  : — 
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Visible  hky 
Instrument.  (hemisphere). 

Curvetl-pinte  doublet  (45°) '3*^3 

Bruce  24-in.  doublet  (5')    1053 

Astrophotograpliic  33-uia.  ob.  (2°) . .     6667 


Entire  spti«re« 
26*26 
2116 
13334 


To  the  nearest  whole  numbers,  therefore,  the  oomparaiire 
tigure^f  are  13,  1 100,  mid  13,000,  lustc^nd  of  16,  1000,  and  14,000 
an  given  in  my  i-eport.  The  more  exuct  iigurea  are,  as  a  matter  of 
fact,  more  favourable  to  the  caae  of  the  curved-plate  cumera  than 
those  given  in  the  report. 

Prof.  Turner's  critioiHiiis  and  the  Ggures  he  gives  seem  to  be 
based  on  tuo  nii&Lak^a.  The  Onst  one  is  evidently  due  to  a 
hasty  reading  oP  the  paragraph  criticized,  by  which  he  omits  to 
notice  ttiat  tht»  (igurus  given  for  the  lirst  two  instruments  are  thute 
for  the  vmfiU  sky,  that  for  the  Infit  for  the  entire  sky.  If  tho 
comparison  made  in  this  way  appeara  in  any  way  unjust  or  mis- 
leading, 1  can  only  say  that  1  greatly  regret  it;  thero  wm  not  the 
slightest  intention  to  convey  such  an  impression.  Jf  I  had  said  in 
the  lirst  ease  entire  tiky  visihU  at  amj  one  station  on  any  om  evai'imf 
instead  of  UHiug  the  shorter  expression  entire  vittihle  sl-y^  any  possible 
chance  of  miainterpretation  would  have  been  avoided.  I  can  hardly 
think,  however,  that  the  language,  even  as  it  Htflnds,  hivs  been 
generally  misunderatood.  The  second  mistake  which  Prof.  Turnip 
makes  is  thiit  of  comparing  the  area  covered  by  a  circular  lield  with 
that  covered  by  a  square  lield.  In  comparing  different  lenses  the 
diameter  of  the  maximum  cirevlar  tield  of  good  detinition  \^ 
obviously  the  only  proper  criterion.  Square  plates  are  used,  it  is 
true,  in  the  Aistropholographic  Survey  (I  hope  Prof.  Turner  won't 
object  to  this  term  also);  but  in  the  plates  that  I  have  seen  the 
delioilion  in  the  corners  is  bad,  and  the  good  held  is,  if  anything, 
something /cm  than  2^  in  diameter,  and  not  2°  square.  I  hn\o 
understood  also  that,  for  this  rcasou,  stars  in  the  extremt*  corners 
af  these  philes  (whicli  appear  near  the  centre  of  the  second  series) 
are  not  measured. 

I  dishktj  to  reply  to  Prof,  Turner's  criticism  of  my  very  brief  and 
therefore  necessarily  incomplete  statement  regarding  tho  beginning 
and  progress  of  the  work  of  the  International  Survey.  He  attri- 
butes to  me  ignorance  concerning  this,  one  of  the  most  important 
pieceH  of  uatronomical  work  that  has  ever  t>een  undertaken,  and 
turther  implies,  by  his  entirely  unnecessary  defento  of  the  d»;lay 
that  has  ensued  in  coiopletiug  the  work,  tlntt  I  have  criticixed  or 
rellected  unfavourably  upon  the  progross  that  bos  been  made.  I 
hove  not  been  engnged  personally  in  any  of  the  work  of  the  survey, 
but  I  have  followed  with  considerable  care  and  a  great  deal  vl 
interest  the  official  reports  of  the  \arioua  conferences  that  have 
l>een  held  in  Parity.  The  call  to  the  first  conference  uas  issued  in 
October  i£86  (not  iu  1887,  us  slated  by  Prof.  Turner),  although 
the  conference  did  not  actually  meet  until  the  following  April. 
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For  morp  llinn  two  jrrar»  previous, however.  Admiral  Mouchez  had 
been  in  oorrespondemv  with  the  diret-tops  of  varii»u«  oli»vrvuturif» 
in  r**gnrd  to  the  dntailn  aiul  Rc<>j)r^  of  the  proposal  work,  and  a  grwit 
deal  of  experinienUl  work  had  been  done  bv  the  Henry  brothers, 
br  Prof-  Pickering,  by  Prof.  Pritchard,  by  Dr.  Gill,  Mid  by 
othfps.  The  first  aesMon  of  the  conference  mot  iiior<j>  to  di»cu» 
rpHults  already  scoured,  and  jwrfect  details  for  the  furl  her  uuiform 
and  jtystematio  coutinnntion  of  \sork  already  begun,  than  to  map 
out,  df  noi'o^  a  new  scheme  of  work.  Considering  this,  and  tht* 
further  fact  that  the  confei^nce  decided  to  uae  the  same  typ«  of 
instrument  and  the  same  metliod  of  work  that  had  beou  in  ust"  by 
the  brothers  Henry  at  the  Parin  Observatory  for  two  ^ear»,  it 
vonld  not  perhiip.H  be  wrong  to  sny,  if  we  wanttnl  to  split  halrn  in 
mcli  a  discussion,  that  the  work  had  really  b«*en  brgun  in  1885, 
rather  than  in  1886,  or  1887,  or  at  any  jiubspijuent  date. 

There  was  not  the  slightest  intention  on  my  part  to  rt^flect  in 
any  way  upon  the  very  grvat  value  of  tho  work  that  was  uiapp^d 
out  at  Paris,  nor  upon  the  progress  of  th»»  work  sinee  it  has  bi^n 
U'l^un.  For  one,  1  i*an  Bjssure  Prof.  Turner  that  1  do  not  thiuk 
nny  defence  or  explanation  on  either  of  these  j.K)int»  is  at  all 
necessary.  Evt-ry  one  who  ba^  paid  any  attention  at  all  to  thr 
Bubject  now  fully  realizes  the  real  matrnitudeand  diffieultif'?*  of  thp 
proijramme  tliat  was  mapped  out,  and  will  commend  rather  than 
condemn  the  progress  that  has  been  made  toward  completing  it. 
But  I  think  1  can  add,  without  fear  of  bein;?  misundtrTstrrod,  that  i 
have  always  helievedt  and  still  believe,  that  a  fmatake  was  made  in 
not  adopting  a  type  of  instrument  having  a  shorter  f<ical  lenjjth  and 
a  much  larlI^•r  tield  (the  last  in  accordance  with  Pruf.  Pickering'* 
sugire^tion  in  1885),  and  that  a  further  mi*»rake  has  since  bwn 
made  in  attempting  to  measure  too  largt'  a  number  (1.  r.  too  faint) 
of  siarn  on  each  plate  rather  than  ^>ly  on  the  plates  themselves  for 
future  rt'ference  and  comparison.  The  final  charts  and  publish*^ 
measure:!  will  lose  much  of  thfir  value  from  their  very  bulk,  toaay 
nothiitg  of  thn  expense,  which  in  the  case  of  a  good  many  observa- 
tories will  be  absolutt^ly  prohibitive. 

The  increase  in  the  size  of  the  held  on  each  plato  and  the  re- 
duction of  the  scale  would  enormously  decreaise  the  cost  of  repro- 
duction and  the  bulk  of  the  whole  chart,  and  prompt  repi^xluction 
(on  gla'^H)  would  entirely  obviato  the  difliculty  in  regard  to  the 
fiMlinii;-o\)t  of  tlie  fainter  ituages,  of  which  we  Imve  heard  a  good 
deal  lately.  On  my  own  plates  I  have  never  noticed  any  trouble 
of  this  kind,  and  I  am  inclined  to  think  that  it  is  only  exptrrienced 
on  plates  of  viTV  short  exposure  or  on  those  thai  have  been  untlor- 
dovehiped  or  improperly  fixed  and  woj-htni.  I  have  mado  it  a 
practice  to  dov*>lop  my  star-plates  at  least  one  hour,  generally  two, 
and  to  U4e  unusual  (.^rt*  in  fixing  and  washing,  Hul  whethrr  rhi« 
clitRcully  is  to  be  found  at  all  in  Th»*ca«cof  the  negative,  it  wrtainly 
u  not  to  be  in  the  caAo  of  tl 

In  conelusioa,  it  may  be  •^u  [  :eslion3  of  rejiroducioi? 
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and  mcnsiiring  the  original  curved-plate  negatives,  which  Prof, 
Turner  sepms  to  regnrd  as  matters  of  considerable  difficult)',  areia 
reality  quite  simple,  niul  ofler  tar  lesfs  difficulty  tbau  the  problem 
of  commercially  making  ihe  aensitive  plates  themselves.  The 
iiogativea  can  be  easily  re|)roduced  ou  ilat  plates  if  it  is  desired 
without  any  loss  of  deiuiition  or  di«tortion.  But  this  Ih  only 
necessary  for  piororial  effect  or  for  the  purpose  of  making  paper 
prints  by  contact-printing.  For  measuring  1  have  destigued  a 
machine  (which  is  partly  built),  which  meafiurea  the  position  of  a 
star  on  the  curved  plates  (in  polar  co-ordinates)  with  the  .same  or 
even  greater  eJise,  rapidity,  ami  accuracy  than  it  can  be  measuivd 
on  a  flat  plate  in  rtictangular  co-ordinates. 

As  1  have  stated  in  this  year's  report,  all  of  this  work  will  he 
published  in  full,  with  reproductions  from  negatives,  &c.,  at  the 
very  tyirlie^t  opportunity.  U  has  been  greatly  hampered  and 
doUyed  by  lack  of  asHistatice,  by  illness,  and  by  the  hii-gtj  amount 
of  work  connected  wiih  the  building  tind  equipment  of  the  new 
obserralory, 

AUegbeny  ObwrToiorj^,  F.  L.  O.  W.VD8W0HTH. 

1901,  Hay  ao. 

[The  above  letter  has  beeti  shown  t<j  me  at  Prof.  \Vadsworth*s 
cipresa  request.  1  think  he  has  taken  my  remarks  rather 
seriously  ;  but  I  am  quite  prepare<l  to  stand  by  them  in  the  same 
spirit  if  he  wishes  it.  In  the  tirst  place,  the  number  of  plates 
required  to  cover  the  sky  (either  visible  or  entire)  is  not  to  bo 
obtained  by  dividing  the  area  of  the  sky  by  the  area  of  a  plate. 
Yau  must  tit  the  plates  in  so  as  to  **  cover  the  sky,"  and  this 
means  a  certain  amount  of  overlap.  With  circular  plates  it  means 
a  neiy  lanje  overlap,  I  took  square  plates  because  they  were  much 
more  favourable  to  Trofesaor  Wadsworth's  figures  ;  but  if  he 
insists  on  circular  pUtes  he  must  increase  his  figures  to  nearly 
d'juble:  perhaps  mure  than  double — I  have  not  just  now  the 
leisure  to  work  out  a  scheme.  However,  my  request  for  **a  little 
taore  accuracy  in  numerical  statement  "  seems  to  be  fairly  justilied 
if  three  numbers  quoted  as  16,  1000,  and  14,000  should  be  really 
13.  1 100,  and  13,000  on  Prof.  Wadsworth's  own  showing. 
Secondly,  as  regards  the  date  of  commencement  of  the  Chart 
work.  Prof.  Wadswortirs  words  (quoted  in  my  note  on  p.  213) 
were:  '*the  work  begun  in  1886  at  17  different  observatories." 
He  cUims  to  justify  this  by  saying  that  a  summons  to  a  Con- 
ference wan  issued  in  October  rSS6;  but  I  entirely  disagree  with 
him.  The  very  pattern  of  instrument  to  be  used  was  not  settled 
till  ^pril  18S7;  and  it  was  quite  uncertain  what  observatories 
could  tJike  part  in  the  work  for  some  time  after  this.  For 
instance.  Oxford :  it  was  an  unexpected  piece  of  generosity  on 
Dr.  De  la  Rue's  ]>art  which  allowed  the  University  CJbservatory  to 
take  a  share  in  the  work;  the  lato  Prof.  Pritchard  thought  that 
his  ebauce  of  taking  pari  was  gone  when  the  redector  was  not 
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chofien  as  the  standard  instrument.  The  whole  thing  was  quit* 
in  the  air:  and  how  "17  diflferent  ob^rvatories  "  can  be  said  to 
have  "  tDesti"  work  "  by  bein<?  summoned  to  dificms  whetlier  they 
(or  otlier^)  AxdW  do  it  all,  and  if  80  with  wliut  instruments,  and  if 
ho  how  and  when  lhe?e  instruments  ivre  to  be  got,  piisses  my 
comprehension.  I  i^bould  havt?  thought  it  much  simpler  to  aoci>pt 
A  friendly  correction  of  one  or  two  figures  and  dates  than  to 
ati.ompt  to  defend  them  in  this  very  strained  manner. — H-  II.  T.] 


iniHam  and  Samuel  Mofi/fteujr, 

Gemlemen, — 

The  great  assistance  which  Samuel  Molyneux  gave  to 
Bradley  by  proriding  the  means. and  taking  part  in  the  observa- 
tions at  Kew  which  ultimately  led  to  the  discovery  by  the  latter 
of  aberration,  though  ^lolyncux  did  not  live  to  know  of  the  great 
result,  hns  rendered  his  name  familiar  to  aatronomers.  Hin 
acquaintance  with  Bradley  commenced  in  1723  ;  two  years  after- 
wards the  Ki^nith-sector  by  Graham  was  mounted  in  the  Iioust*  at 
Kew  whieli  his  itmrriage  with  Lady  Elizabeth  Cu[>el,  in  17  17,  had 
brought  into  his  possession,  and  Bradley  took  part  in  hiH  oh- 
pervatious  there  uutil  1737,  in  which  year  Molyneux  became  n 
I^rd  of  the  Admiralty  and  Bradley  obtained  an  iri«trument  of  bis 
own.  wliirh  he  set  up  in  the  hou<e  of  his  annt,  Mrs.  Pound  (whose 
husbiiud  had  died  in  1724),  at  Wanstead.  A'ext  year,  1728^ 
Molyneux  died,  and  in  the  fuilowiug,  1729,  Bradley  announevd 
his  Hrst  great  discovery,  that  of  aberration. 

But,  though  the  name  of  Samuel  Molyneux  is  well  known,  that 
of  his  father,  Wdllara  Molyneux,  is  less  so  than  it  should  b*?. 
Burn  at  Dublin  in  1656,  he  iirst  came  to  Kiiglund  in  1675,  ami 
studied  law  in  l^ndon.  lie  returned  to  Dublin  in  1678,  and 
nuirried  in  the  same  yciu*.  A  M!cond  visit  to  England  hatl  for  iIm 
object  the  obtAininf;  medical  advice  fur  his  wife,  and  a  lonjiJ:er 
suiourn  commenced  in  16S9,  the  cause  of  which  was  the  war  whidi 
followed  the  political  troubles  in  Ir»'land  after  the  revolution.  He 
settled  at  Chester,  where  bin  only  stui,  JSamuel.  was  born  in  Uie 
Fame  year,  and  his  principal  work.  *  Dioptrica  Xova/  was  written 
and  afterwards  published  in  i(j'>2.  The  copy  of  the  tirst  edition 
in  the  British  Museum  Libmry  evidently  once  belonr^  to  the 
autlior,  and  hns  several  ina)ni>^cript  notes  by  him.  In  the  fly-leaf 
is  A  list  of  those  to  whom  copies  were  to  be  presented,  one  of 
whom  was  llamstced.  After  the  Boventcenth  and  eigliteonth 
propositions,  poge  [77]  commences  thus: — 

**  Another  aoJittion  of  tlm  Two  last  ProhUmM  in  Profi.  xrii.  A  xviii. 

** These  two  last  Problem*  were  likewise  communicated  t«  me, 
most  iujjeniously  solve*!  by  my  fore-mentioned  Ilonourrd  Friend 
Mr.  J.  Flavsteed.  The  Solution  1  shall  give  iu  his  own  WonJs 
at  Urge,  Ki  1  have  them  iu  a  J>;tter  to  me  Dateil  from  the  Crrtfra* 
«■»>/*  Ol>9ertrntort/,  Jan,  17,  16&J,  as  follows/' 
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Plamstee<r.s  FolutioTis  follow,  but  Molyneux  little  thought  what 
tbe  L'onseijuence  would  be  ot*  placing  them  oftgr^  instead  of  hfforr^ 
bis  own.  This  we  learn  from  his  Autobiography,  written  to  his 
brother  in  1694,  and  publishwl  by  Sir  Capel  Molyneux  aa  part  of 
*  An  Account  of  the  Family  and  Dcscendrtnta  of  Sir  Thomas 
Molrneux'  in  1820.  AVilliam  Molyneux  there  writejj,  at  p.  76. 
after  mentioning  with  a  jjardonable  pride  the  number  of  scientitic 
men  with  whom  be  bad  been  ou  terms  of  intimacy  or  in  corre- 
spondence : — 

"  Mr.  John  Flamateed,  the  King*fl  Professor  of  Astronomy  at 
Greenwich,  was  formerly  my  constant  correspondent  for  many 
years,  many  letters  having  passed  between  us ;  but  upon  publica- 
tion of  my  Dioptricks,  he  took  such  offence  at  my  placing  a  solution 
of  bis  of  the  i6th,  17th,  18th  propositions  thereof,  after,  and  not 
before,  the  aolutiona  which  1  myself  gave  of  the  said  propositionH, 
that  he  broke  his  friendship  with  me,  and  that  too  with  so  mucli 
inveteracy,  that  I  could  never  bring  him  to  a  reconciliation,  though  I 
have  nfton  endeavoured  it;  so  that  at  last  I  slighted  the  friendship 
of  a  mnn  of  so  uiui-h  ill-nature  and  irreligion,  how  ingenious  and 
learned  soever.'* 

Brewster  quotes  this  passage  in  the  second  edition  of  his  '  Life 
of  Newton  '  (vol.  ii.  p.  162),  and  it  certainly  throws  a  side-light  on 
the  ever-to-i>e-regretted  disputes  between  the  latter  and  Flanist^ed. 
Molyneux  fully  acknowledges  the  assistance  he  had  derived  from 
FlaruBteed,  and  to  me,  I  must  confess,  it  seems  quite  incredible 
that  the  above  was  the  real,  and  not  merely  the  ostensible,  cause 
of  the  offence  taken  at  tlie  book.  It  is  much  more  probable  that 
the  true  cause  is  to  be  found  in  the  high  terms  used  in  speaking 
of  llnlley,  a*(  well  as  Newton,  for  commendation  of  the  former  was 
to  Klamsteed  like  a  red  rag  to  a  bull.  The  first  of  his  letters 
to  Newton  in  which  angry  expressions  are  vented  is  dated 
Pebruaty  24,  1691-2  (Daily's  'Flamsteed,'  p.  133),  and  these  are 
io  abuse  of  Halloy.  Whether  Newton  answured  it  or  not  is  m»t 
known  •,  probably  tlie  wisest  course  was  not  to  do  so.  This 
subjtwt  is  a  very  unpleasant  one,  but  as  it  had  been  started  in  an 
ejc parte  way  by  Baily,  Brewster  was  quite  right  to  point  out  that 
some  things  that  Flamsteed  uTote  were  misrepresentations,  and 
hIbO  that  several  of  his  so-called  letters  were  not  really  sucli,  but 
drafts,  written  and  never  seat. 

Although  Molyneui  was  not  much  of  a  mathematician,  he  was 
able  to  appreciate  the  value  of  Newton's  work,  and  mentions  par- 
ticularly (p.  [273])  the  striking  continuation  of  the  truth  of  the 
law  of  gravitation  afforded  by  the  fact  that  Kepler's  third  law 
obtains  in  the  movements  of  the  satellites  of  Jupiter  and  Saturn 
round  their  primaries,  as  well  as  in  those  of  the  planets  round  the 
Sun  ;  this,  he  says,  **  is  noted  by  the  admirably  learned  Mr.  Newton, 
in   his   incomparable   Treatise,   PhUosophUt:    yaUmiUs    Pnnclpia 

*  Wtt  next  Ictrer  to  FUiosleed  wliidi  Iim  been  publislied  ii  dat«d  October  7, 
1694,  mora  Ihftn  »4  ywir*  afler  the  aboTC. 
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Mathem(Ui£a/*  Flamsteed  wrote  on  Octobfer  31,  1713: — "I 
think  his  new  Prineipia  [t.  e,  the  second  edition  thereof)  worse 
than  the  old,  save  in  the  Moon."  Yet  in  the  second  letter  to 
Sharp,  which  I  quoted  last  mouth,  he  says  (under  date  17 10, 
September  20): — "On  tHe  whole,  I  plainly  perceive  there  is  a 
cause  that  vitiates  their  motions;  and  it  aeems  to  be  their  mutual 
gravitation  on  each  other,  and  pretty  regular.  So  that  I  do  not 
doubt  but  to  solve  them :  for  their  gravitations  being  reciprocally 
as  the  squares  of  their  intermutual  distances,  and  directly  as  the 
bulk  of  their  bodies,  it  will  not  be  difficult  to  determine  how  much 
they  draw  the  remoter  planet  inward  toward  the  Sun,  or  force  the 
nearer  from  him." 

Whether  he  had  a  clear  idea  of  the  difference  between  bulk  and 
mass  does  not  appear;  but  he  certainly  seems  at  last  to  have 
recognized  that  gravity  acts  according  to  the  inverse  square  of  the 
distance,  though  he  carefully  avoids  referring  to  the  fact  that 
Newton  had  proved  it,  saying  only  that  the  latter  had  "  prose- 
cuted ....  Kepler's  doctrine  of  magnetical  fibres  improved  by  Sir 

Christopher  Avren and  I  think  I  can  lav  some  claim  to  a  part 

of  it,"  • 

William  Molynenx  returned  to  Dublin  in  1690,  and  died  there 
eight  years  later,  soon  after  having  made  another  journey  to 
England,  in  order  to  pay  a  visit  to  Locke. 

Yours  faithf uIIt, 

BlMkhMth,  1901,  June  7.  W.  T.'LTyir. 

P.S. — Perhaps  it  may  be  worth  while  to  mention  that  tbe  so- 
called  Second  Edition  of  the  '  Dioptxicm  Kora,*  which  appeared  in 
1 709,  is  only  a  reprint  of  the  first,  with  altered  titlepage. 


OBSERVATORIES. 

RoTAL  Obsk«tato«t,  G»EEnncH. — The  Astronomer  RoraTs 
Report  for  the  year  ending  May  10  vasreadon  Saturday.  June  i,to 
the  Board  of  Visitors,  whose  numK'r?  were  almost  complete.  lt« 
Report  i$  in  the  u$ual  form,  but  o^n^  vith  a  reference  to  the 
wwxien  fen«re  wluch  surrounds  the  Xew  Obeerratocr  baikfin^ 
Pr\^Ti9^k4l  has  been  made  by  the  Adtciralty  for  an  omamentai  xroa 
railioie  to  repbee  this,  but  the  authorities  in  charge  of  tlte  park 
have  not  as  yet  ^ven  pcnnissaoa  for  tbe  ad<£tioc  of  a  saaO  piece 
of  land  to  the  Ohterratorr  groaods  which  is  necessur  to  gire 
this  laitiwc  its  Nf*t  effwt, 

|V«m«4>U'V/TJ«. — The  number  of  transits  obeerred  darta^  Ar 
war  wa*  tc,.9!5^  of  ctreie  otverratMB?  oS^^-  These  are  eoapMetr 
redixed  tv>  the  end  of  locc,  and  tbe  redv>.ttc&  of  rhe  store  recent 
L^tiserratioos  is  weU  advacevd.  The  prtntina:  of  t5e  ofaertrfMMii 
h«»  beea  acceiecased.  and  &  ab«at  three  mcnciL}  in  airmce  as 
<vtt|wt«d  with  ket  year. 
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Observatories, 


TliL*  Bppareiit  correction  for  discordance  between  the  nadir 
t>b»t'rvfttioufaiid  stars  olwerved  by  reHexiou  was  found  to  be  — o*''39, 
which  i.s  not  itiuch  different  from  the  value  that  has  obtained  in 
the  years  1893-irjoo.  The  o[)servations  of  level  and  nadir  contioun 
to  ehow  the  diurnal  chanere  noticed  in  recent  years,  as  the  level 
error  at  ncx>n  and  midnight  differs  irom  that  observed  at  6  P.M. 
by  o"-39  and  o"*23  respectively. 

The  correction  for  the  H—  D  discordance  for  1 900  was 
-ro"-oS7  +  o"'3i5  9inz.d,  The  correction  to  the  tabular  obliquity 
of  the  echptic  was  found  from  observations  in  1900  to  bo  +o"-5o, 
and  the  mean  error  of  the  Moon's  place  was  — o'*i28  in  R.A.  and 
—  o"-66  in  N.P.D.,dedu(red  from  115  observations.  The  Ten- Year 
Catalogue  for  1890  has  Ix^en  publish«Hl  during  tho  year,  and  as  the 
special  object  of  this  was  the  rcHabaervation  of  stars  in  Groom- 
bridge's  Catalogue  (iSio),  a  new  reduction  of  this  catalogue  from 
the  original  observations  is  in  progress,  to  facilitate  determination 
of  proper  motion. 

Tfic  New  Aftnzimuth. — This  instniment  is  in  good  working  order, 
and  has  been  usfd  during  the  year  mainly  as  a  n^versible  transit- 
circle  in  the  meridian  for  observation  ot  the  Eros  reference  stars 
and  fundamental  stars.  Observations  have,  however,  been  made  in 
other  a£iinuths  with  satisfactory  results. 

EiluatoriaU, —  iS  disappearances  and  10  reappearances  of  stars 
occulted  by  tho  Moon  have  been  obser^'ed.  The  observations  of 
Onpeila  and  other  double  stars  have  been  continued  with  the 
iS-inoh  refractor.  The  26-inch  Thompson  refractor  has  been  used 
for  taking  photographs  of  Eros  and  also  some  of  comet  b  1900. 

Tho  work  of  the  Astrographic  Chart  and  Catalogue  is  proceediug. 
The  plates  arc  practically  all  taken,  but  some  ticlds  ore  being 

S holographed  again  to  replace  plates  which  show  signs  of 
eterioration.  The  catalogue  is  being  printed,  and  the  measured 
rectangular  coordinates  for  the  zones  64°  to  68'^  are  in  type.  A 
good  series  of  photographa  for  determination  of  the  parallax  of 
Eros,  and  a  series  of  tho  new  star  in  Perseus,  have  been  obtained 
with  the  Astrographic  equatorial. 

The  photographic  spectroscope  which  is  used  with  the  30-iuch 
reflector  mounted  on  the  Thompson  equatorial  could  not  be  twed 
when  the  observation  of  Eros  was  on  hand,  but  since  March  28 
very  satisfactory  photographs  of  tho  spectra  of  some  of  the  larger 
stars  have  been  obtained. 

The  section  devoted  to  earth-magnetism  contains  eome  interesting 
reading.  The  question  of  the  possible  effect  of  disturbance  from 
Mlectric  railways  has  required  cai*elul  constdHratiou,  It  appears 
that  an  electrical  tramway  with  "  well-insulated"  n-turns  is  likely 
to  have  little  effect  on  the  magnets.  The  liondon  County  Council 
propose  to  adopt  this  system  for  their  tramways  near  the 
Observatory,  and  it  is  hoped  that  the  Boanl  of  Trade  will  lay  down 
reguLitiouH  to  tiecure  adequate  protection  for  the  magnetic  work  at 
Greenwich  which  haa  now  been  carried  on  continuously  ou  the 


282 


Ohsei'vatories, — PubUcaiions, 


[No.  307. 


same  general  system  for  a  period  of  60  yoaps  and  which  could  not 
be  IrAnsfcrpt'ri  to  another  site. 

The  Report  contains  a  short  account  of  the  results  of  th** 
observation  of  the  Solar  Eclipsi*  of  1900,  May  28,  obtainfd  at 
Ovar,  and  of  the  pfL-parations  inadp  fop  the  eclipse  of  1901, 
May  18,  It  is  stated  that  arrangements  have  been  mad©  fur  a 
re-determination  of  the  Greenwich—  Paris  iongitudo  in  eonjiinctioii 
w'uh  ohserverx  from  the  I'aris  Observatory. 

From  the  record  of  solar  photogi-aphs  it  appears  that  the  sun- 
BpDt  minimum  may  be  considered  as  reached,  as  no  Greenwich 
photograph  showed  a  spot  since  March  7. 


BrDSTfix  OflBKnTATonT,  Liverpool.— The  work  of  tlie  Obser- 
vaiory  undor  Mr.  W.  K.  Pluninier's  control  is  essentially  of  a 
utilitarian  nature,  bo  that  his  lie|>ort  for  the  year  1900  eoutaimi 
little  a.«lronomy  Iv^yond  tlie  record  of  the  observations  with  the 
lnni'*it  inslrunient  maiie  to  deterun"ne  the  clock-error.  Uiaht 
Ascension  of  certain  circumpolar  stars  has  also  been  deteriniuiHl 
with  the  same  instrument,  and  some  observations  of  comets  and 
the  diameter  of  Venus  were  made  with  the  equatorial.  But 
Mr.  Phunmer  evidently  intends  to  make  a  special  study  uf  earth- 
tremors,  for  he  has  now  three  seismometers  of  different  patterns 
in  the  observatory.  The  meteorological  results  are  giveu,  as  in 
former  rears. 


I 


Tbmplh  OBSEttVATORT,  RuGiiY.— The  Report  to  the  Hoadmaster 
for  T900,  presumably  by  I^Ir.  Seabroke,  states  that  the  work  of  th(» 
Observatory  liact  been  continued  in  a  similar  manner  to  former 
years,  but  owin^  to  the  had  weather  not  so  much  has  been  liecom- 
)>ti8hed.  The  building  was  used  on  44  ni^^hts,  and  120  metubers 
of  the  iSchool  availed  themselves  of  itc  opportunities. 

The  position  and  distance  of  69  stars  were  measured,  and  the 
similar  measures  for  the  past  tire  years  are  being  ])repared  for 
publication. 


PUBLICATIONS. 

PtTDLIOATIONS    OF    THB     U.S.     NaVAL     OdsEBVATOBY,     SbCONO 

iBkrij^,  Vol.  I.:  Sun,  Moov,  Planets,  axd  Mis^^i-ai-AWiori 
Stabs,  1894-99. — In  accordance  with  the  decision  arrived  ut  after 
tho  retirement  of  Prctfesnor  Harkness,  these  observations  no 
longer  appear  in  annual  volumes,  and  this  is  the  iirst  instalment 
on  the  new  system.  It  contains  all  the  transit-circle  obscn'atioiie 
for  the  six  years  (with  the  exception  of  those  for  the  *  Astro- 
nomische  GeseJUchaft  Catah»ijuo'  /jotxe  —13"  50'  to  —  iS*'  10'). 
amountinc  lo  nearly  14,000  observations,  of  which  rather  more  than 
3000  represent  the  net  result  after  deducting  the  obs»»rvation*  ot 
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clock  at)d  adjitstmont  stars.  Until  Jiiue  1S99  the  observations 
«ere  taken  «ilh  the  9-inch  transii-cirole  ;  afterwardii  with  the 
Dew*  6-iDch  steel  inatrumfint.  The  totol  includes  about  600  ob- 
servations of  the  Sun,  and  nearly  as  man)'  of  Venue,  about  500  of 
the  Moon,  and  400  of  Mercury,  an  averaj^e  of  over  loc  for  Mari^, 
Jupiter,  Saturn,  I'ranus,  and  Neptune,  nearly  100  obsenalions  of 
8OU1P  doKtin  of  the  minor  planets,  and  rather  more  tlian  four  each 
of  some  60  6tars,  all  the  observatious  being  strictJy  differential  and 
not  fund.)  mental. 

We  nolict^  that  with  about  the  same  aperture  ns  the  Green\rioh 
Transit -circle,  and  a  much  more  favourable  latitude  fopobsen'ations 
of  planets,  AJurcury  is  ob'ierved  about  Ihren  times  v^  often  as  at 
Oreenwicli,  and  it  would  be  intfresting  to  know  whether  there 
ttas  any  a  prioH  reason  for  the  very  rare  observation  of  Mercury's 
limb  (less  than  25  per  cent,  in  K.A.  and  only  i  in  N.P.D.).  The 
limbs  of  Neptune  do  not  appear  to  have  Ijecn  ob<ierved  at  all,  and 
those  of  Uranna  only  five  times  in  l{.j\.,  and  never  in  N.P.D, 
There  seem  I0  be  also  more  observations  of  the  centre  of  Venus 
than  might  be  expected,  Ihonp^h  the  nnignifying-power  in  use  id 
25  per  cent,  lees  than  that  at  Greenwich. 

There  is  a  detailed  account  of  all  the  changes  in  the  mounting 
and  adjustment  of  the  instruments  in  their  new  quarters,  and  the 
usual  tables  of  inatrumental  constants.  AV.  W.  B. 


PpBLICATIONS  of   tub    A.3TEON0M  ICAL    LAnORAToRT    AT    GlCOX- 

15(JK>'. — Prof.  Kapteyn,  in  No.  8  of  these  ruhlications,  gives  a 
preUmintiry  discussion  on  the  mean  jjarallax  of  stars  of  determined 
proper  motion  and  magnitude.  The  aim  of  the  paper  is  to  confute 
ibe  idea  that  the  mean  ]>ai*allax  of  fixed  stars  is  nearly  proportional 
lo  their  proper  motion.     The  parallaxes  used  are 

(1)  Those  determined  at  Ihe  Cape; 

(2)  The  determinations  of  Elkin  at  Vale; 

(3)  The  results  of  investigations  with  the  Leipzig  Leliometer 

by  Peter; 

(4)  Prof.  KapteynV  own  result! ; 

(5)  Four  from  various  sources  ; 

(6)  The  parallaxes  determined  by  Flint. 

The  firsit  results  include  all  the  stars  of  wlmtever  type,  and 
give:— 

M«gniiMdQ  (m),              P.M.  Oi).  FamlUx  (ir). 

6"i5                    4"-3j  o'257 

S'Z^  1  *43  o  -135 

4'46  0-50  o  '164 

Finally  formuire  ore  derived  connecting  the  three  quantities 
(I)  for  stars  of  Type  1.,  (")  those  of  Type  11..  (lu)  for  all  the 
starh  together : — 
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0)    T^.««(o'9oSr"'**X   ''!^o-ii6/t. 


(")       T^.  m=  (0*905)"""  X     '''i^0  0262  fi. 


(I")    % . «  «  (0'9O5r"* '  X  '  ^^^0-0387  ft. 

iTfi.M  being  tlie  parallax  in  seconds  of  arc  of  a  star-magnitude  m, 
wbost^  annual  proper  motion  is  /i". 
A  table  of  58  measured  parallaxes  is  appended. 


Selenographic  Tables  *. — This  work  contains  an  exhaustive 
discussion  and  tabulation  of  all  the  formulse  required  for  the 
rednction  of  physical  observations  of  lunar  objects  and  roeasury^ 
ments  of  their  position.  The  formulse  themselves  are  not  new, 
but  it  is  very  convenient  to  have  them  collected.  The  tables  for 
computing  the  position  of  the  terminator  at  any  time  are  given 
from  1790  till  X940.  It  may  be  mentioned  that  Mr.  Goodacre  has 
recently,  in  the  B,  A.  A.  Journal,  extended  them  to  1999.  These 
tables  treat  the  geocentric  and  selenocentric  longitude  of  the  San 
as  identical.  The  resulting  error  in  the  longitude  of  the  termi- 
nator may  amount  to  9'.  The  lunar  ephemeris  in  the  Monthly 
Xoticet  corrects  for  this  point,  and  is  therefore  somewhat  mora 
accurate  than  these  tables ;  but  the  difference  is  scarcely  appre- 
ciable. It  should,  however,  bo  considered  in  the  careful  reduction 
of  large-scale  photographs. 


NOTES. 

CoMST  X0TE8. — Descriptions  of  the  Great  Comet  are  poorin^ 
in,  and  some  beautiful  photographs  of  it  have  been  sent  from  the 
Cape.  It  is  stated  to  have  been  &n-shaped,  like  that  of  1S61, 
with  two  straight  and  narrow  principal  tails,  and  a  remarkahie 
appeudage  to  the  south  of  these,  large  and  broad,  but  less  bright 
thau  the  others.  Major  Eddie  says  in  B,  A.  A,  Journal^  No.  S : — 
**  On  May  6  .  . .  .  the  bright  straight  tail  with  its  faint  extensioa 

w»s  about   16^  long>  reaching  ueaHy  to  Ri^l ;  while  the 

enonnous  lateral  emission  of  shimmering  light  flooded  the  S.W. 
sky  with  a  ghostly  gl«am  40^  long>  6"  to  10^  broad:  while  the 
wbo^  »patv  beCvi'k^u  this  mighty  extensioQ  and  the  more  faril- 
liaut  iaU  was  tilled  with  a  gaue-like  shtvo.''  The  existence  of 
this  siosular  appendage  is  abundantly  cv>afirmed  by  indepeodent 
descriptioas.  A,  C.  D.  C. 


*  V«ffO&ntItchMn^«tt  dm  kowtfiiehm  aatimomMcWa  ¥ihm  TiMrimrji  st 
HB^a  und  MoBdjfibotocTttphHWtt.     Pitr  whifcui  inhaLhu  Xv«ekr>  nn  Pr.  L 


riIyl!K)l.]  K7)/M-  985 

Mi^oa  pLA!fET  N"()TE8. — The  t'oUowmg  new  planets  havo  been 
diacoverwl  at  Heidelberg : — 

ProvUional  Dal«  of 

dflirignation.  dja4Torer)'.               Diworercr.  Uagnitade. 

OK   Anril  24  Woif.                        14 

GL   May   21  Wolf,  Camera.         11-5 

GM May   23  Wolf.                        11 

GX   May    18  Carnern.                    11 

GK  was  not  observed  again,  and  must  therefore  be  coniitlered 
fts  lost.  An  announcement  of  a  planet,  GO,  was  made  on  June  9, 
but  this  has  been  withdrawn  as  erroneous.  A.  C.  1).  C. 


Obituaht. — ^Dr.  Adolphb  Hibsou  •.  We  record  with  regret 
the  death  o£  Dr.  llirsch,  the  Director  of  theNeuchutel  Observatory, 
which  took  place  in  his  7i8t  year,  on  1901  April  16. 
^^  Adolphe  llirsch  was  born  at  llalberstiidt,  in  Gemiany,  and 
^^itoeived  his  education  in  that  country.  He  studied  under  Kncke 
at  Berlin,  and  was  afterwards  Assistant  to  J^verricr  at  Paris. 
When  the  Government  of  the  Canton  of  Nenchutel  proposed  to 
establish  an  observatory,  Hirech  stas  consulted  as  to  its  construction, 
in  1S58  was  Appointed  il.s  Director,  and  entered  upon  his  duties  in 
the  spring;  of  1859.  The  chronometer  dipartiueut,  which  has 
naturally  btx>n  of  bo  much  value  to  the  industry  of  tlic  Canton, 
was  estublisbed  by  him  in  i860. 

Hirsch  devoted  himself  specially  to  geodesy.  In  1861  General 
Baeyer  pri>poaed  an  association  of  the  countries  of  Europe  to 
further  giKxietic  enterprise,  and  one  result  of  this  was  the  estab- 
liahnient  of  the  Swiss  Geodetic  Coiuuiission,  of  wliicb  ilir:jch  was 
tan  active  member  and  secretary  for  thirty-one  years.  He  repre- 
BVnited  Switzerland  on  the  Permanent  European  Commission,  and 
waa  nominated  Perpetual  tSecretjiry  when  this  Commission  clianged 
its  title  to  International  Geodetic  Association  in  1886.  Dr.  llirsch 
resigned  this  position  in  1900.  He  wusone  of  the  founders  of  the 
International  Bureau  of  Weights  and  Measures,  and  his  advice  aud 
help  in  connection  therewith  were  higiily  appreciated.  With  his 
coUeaguG  Plantumour  he  directed  most  of  the  geodetic  work  in 
Hwitzerlaiid,  and  took  part  in  the  level  determinations  made  in 
that  country. 

Dr.  Uirsch  has  testified  to  his  devotion  to  science  by  leaving  his 
fortune  to  the  Neuchatel  Observatory. 


Trb  Solab  Ecutbc  of  Mat  iS. — The  hitest  information  that 
we  have  received  about  the  recent  eclipse  is  contained  in  letters 
from  Mr.  Dysou  and  Mr.  Maunder  to  the  A;*trouomer  Royal. 

*  £itraoled  from  a  notioe  by  Dr.  R.  Gautier  ia  AU.  Kach,  3710. 
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which  we  ara  kintlly  pcrraitted  to  publt:«h.      The  tirst  is  ^m  Mr* 
Dyson  at  Aver  Oiuhiog,  ami  is  duLed  May  2 1 : — 

I  coo't  Kire  much  of  a  report  ret  a«  1  liavi?  onljr  had  two  nigliti*  derelomn^ 
H<iweTcr.l  haro  got  6  Thumpson**  (all  but  the  two  Burcklial tor's)  done,  1  Ddl- 
larrer,  and  2  tJniLre  and  4  tpecira. 

X  tliink  the  ThnmrMonit  are  Ciurlj  good,  but,  a«  th«  cloud  wai  mu«b  denser 
thanat  Orar.  the  ptwarstreauen  hardly  show.  The  Unar  tliovi  cloud.^  atul 
•tor*.  1  have  uol  idfntiSed  the  Latter.  The  Abnej  pTCi  a  rcry  pretty  photo- 
graph. With  the  specLroBoopea  the  ooroaa  given  by  QuarLx  i»  good  —  iliu  Flint 
is  not  develo{XHi.  Xh«  aeoond  Hash  vaa  not  obtaiued.  I  fan^e  nut  developed 
ibe  fir^t  floali  photograph  yet,  but  shall  be  agreeably  aurprUud  ir  I  get  much. 

Photoi^pby  here  is  v«ry  difficult.  The  lowest  temperaiure  I  hare  %een  in 
the  d«Telo(iing'roorii  is  78*^.  That  was  at  3  a.m.  At  9P.M.  il  was  S6°.  However. 
I  rvni  3lru|;gling  along  with  ice  uad  alum.  I  aiu  rery  much  afraid  st^'ue  alum 
will  be  left,  ou  the  plHt«s.  There  19  not  too  much  wuter.  It  oomOM  frotti  iltn 
eliip.  A  wurmnt  ofllcer  hiks  be«n  of  the  greatest  oaaistauoo.  (LUing  the  botths 
wiiJi  water,  putting  things  in  the  ico-cbe»t,  &c.  &c. 

The  sftcond  letter  from  Mr.  Dyson  is  dated  from  Padan^, 
May  26 : — 

I  finished  developing  on  Friday  night,  and  we  left  for  Padaog  soon  after 
iui(l-du^  jesti-rdnj  {SntunUj).  ...  we  say  good'bje  to  Surontra  at  5  o'clock  lu 
the  momiug  of  the  iStU. 

The  Thumpiion  photographs  are  not  as  good  as  I  should  have  likod.  They 
are  fair  with  the  exception  of  the  Uurckhalter's,  which  ore  coiupU-t^s  failure — 
pructically  noihing  shown.  The  others  will  give  useful  resuttj.  8fime  of  the 
JJidlincyer  and  Unar  photographs  are  good.  They  all  «hiiw  t lie  clouds.  The 
lost  I'uar  photograph  taken — exposure  5  seconds— is  a  great  dcnl  better  thau 
Uie  others  and  snows  a  great  number  of  stars.  It  shoum  at  >iiij  rate  sottle  the 
intra-Mereurial  pl&net  question.  With  tb«  speolroseopes  I  hare  fi:ot  rrry  fsir 
ojrona  spectra:  the  flr»t  flash  is  good  euoui^  to  fill  ud  a  few  pjtices  miutn  the 
Oriir  photographs  were  uut  good ;  The  second  fluso  I  did  ut  get.  A'evall 
telegraplu  that  he  has  not  got  tike  rotation  of  the  eorunn,  but  has  oblaiiied 
inarked  polarisi^opic  results  and  g<x>d  i^-iiich-«eale  pictures. 

I  believe  Perriue  ut  I'nduiig  diil  fmrlv  well,  als^j  the  Dut«h  at  Pkioaa: 
Damard  and  the  rest  at  Suluk  gut  nutJiing,  but  (he  Fort  de  Kock  peoplt 
(Humphreys,  flash}  had  exoellnit  weather. 

At  Aver  Oadang  it  was  rather  aunojing  thnt  to  minutes  after  the  wJipse  the 
weather  was  perfwu  A  \ery  few  uiinut«  would  bare  uiado  a  l-H  of  differeaoe, 
and  tliu  good  photograph  with  the  Unur  was  due  to  Capt.  Oldham  getting  lata 
with  his  exposures. 

Mr.  Maunder's  letter,  written  from  Quaire  Boriias,  MaiiritiHs,  on 
Mny  26,  brings  unpleasant  newa.  It.  seems  tbnt  he  caught  ferer 
at  Famplemousses  on  the  Monday  after  the  eclipse,  but,  tbinkiag 
lightly  of  the  matter  at  tirst,  arranged  to  stay  at  the  Observatory 
until  the  end  of  tho  wet^k  ;  having  become  worse  ou  Wednesday,  ho 
wa4  compelled  to  leave  the  lowland  and  go  to  the  hiJIti.  The 
letter  says  : — 

The  fever,  though  not  very  severe,  bos  besn  etpa^ally  ob«tinat«  and  has  left 
me  in  a  state  of  citremc  wcokaeas.  The  doctor  b«s  absolutely  forbidtlaa  ay 
slotriiing  at  the  Observatory  again. 

The  phologmphs  obtaiueil  were  numerous  and,  a*  f«r  as  I  can  jiidffr,  ^rry 
fairly  ottisfaclory.  Unhappily  tl)e  Sun's  limb  was  b-jiling  very  bodly'durtna 
the  tclipee. 


4 


July  1901.] 


Notes, 


287 


PnaroGiLApnic  PnoxoxrEXEY. — We  are  not  aware  that  anyone 
us  up  to  ihe  present  adapted  a  wedge-photometer  to  the  ineasure- 
[uent  of  the  magtiiluJes  of  stars  on  a  pliotographic  plate,  but  it 
ippears  from  a  note  in  a  recent  number  of  the  Compfe^  RendoB 
vol,  cxxiii.  no.  i8)  that  M,  Uaillaud,  Director  of  the  Toulouso 
Dbeen-atory,  haa  begun  a  research  on  this  principltj.  If  a  stellar 
(>late  is  lighieil  up  so  that  the  stars  appear  bUck  on  a  bright  back- 
rroundf  the  black  image  can  be  made  to  disappear  by  the  inter- 
position of  a  certain  tbickiiestt  of  the  wedge,  just  as  in  the  case  of 
«  bright  star  on  a  dark  background,  and  because  of  the  difference 
of  dejjree  of  blackness  the  wedge-reading  will  be  different  for  stara 
of  different  magnitudes  ;  but  naturally  the  method  i^  complicated 
because  of  the  difference  of  site  of  the  star-images.  M.  Baillaud 
Las  begun  to  make  observations,  and  in  the  ubove-nientioned  note 

B3  the  preliminary  steps  in  the  fonnulie  that  he  hopes  to  evolve, 
look  forward  to  reading  more  on  this  subject. 

Tub  Ncmber  op  Sxxna  Puotiwrapked  wixii  Diffebenx  Ex- 
K>SUB£8. — M.  Stnuonoff,  of  the  Tachkent  Obsei'vatorv,  who  is 
Apparently  making  an  exhaustive  study  on  the  important  subject 
of  density  of  star?  in  different  parts  of  the  sky  (see  Ohtten'uton/  for 
March,  p.  132),  published  an  interesting  note  in  ^a/.iVacA.  no.  3710. 
la  the  year  1899  he  exposed  a  plate  to  the  regioik  A  and  ^  Persei 
for  30  hours,  which  he  believes  is  the  longest  exposure  on  record. 
On  counting  the  stars  on  the  plate  he  found  that  the  number  did 
not  come  up  to  expectation,  and  infers  that  this  region  is  probably 
less  rich  than  others. 

The  following  figure?,  giving  the  number  of  stars  per  square 
degree  in  various  parts  of  the  sky  with  different  exposures^  are  of 
inteKAt ; — 
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The  Astronomer  Boyal'fl  Hepoit  contained  some  atat^'stica  of  a 
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similar  nature.  In  the  work  of  the  Astrographic  Chart  and 
Catalogue  exposures  are  given  to  each  field  of  stars  for  lengths 
20  seconds,  3  minutes,  6  minutes,  and  40  minutes.  The  number 
of  stars  shown  vdt\\  these  different  exposures  have  been  counted 
for  the  whole  of  the  zone  from  declination  +65°  to  +68°,  with 
the  result  given  herewith.  It  is  necessary  to  expUin  that  each 
field  is  shown  on  two  plates  which  overlap,  and  naturally,  owing 
to  differences  in  photography,  some  stars  are  shown  on  a  plate 
which  are  not  on  the  corresponding  plate  covering  the  same 
field.  Below  are  given  the  numbers  of  stars  which  are  seen  on  two 
plates.  The  above-mentioned  Beport  gives  also  the  numbers  of 
stars  seen  on  one  plate  at  least,  which  are  somewhat  larger  than 
these.  The  second  column  gives  the  number  per  square  degree  in 
this  zone. 


Number  in  B.D.  of  mag.  9*0  and  brighter 
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DouBiiE  Stabs. — Mr.  Espin  has  published  in  Att,  Naeh.  37x7  a 
list  and  measures  of  39  new  double  stars,  and  some  measures  of  84 
wide  pairs  made  with  the  i7|-inch  reflector.  The  new  pairs  are 
rather  wide,  but  in  general  consist  of  stars  with  a  difference  of 
three  magnitudes.  The  measures  are  of  Herschel  pairs  which 
have  been  neglect^ed,  Struve  and  Otto-Struve  pairs. 


The  PABALLA.X  OF  fi  Cabsiofei^. — Yet  another  parallax  of  this 
star.  Bessel  used  Q  CassiopeLie  as  comparison  star,  and  his  measures 
gave  —  o"'i2  as  the  parallax.  When  Dr.  Davis  reduced  these 
measures,  allowing  for  the  proper  motion  of  both  fi  and  6,  he 
obtained  the  result  of  4-o"'02,  But  Prof.  Jacoby  found  the 
parallax  of  0  itself  to  be  +o"*23,  and  allowing  for  this  we  get  a 
value  of  +o'*25,  from  BessePs  observations,  for  the  parallax  of 
/I  Cassiopeiffi.    The  full  values,  therefore,  are : — 

tt 

Bessel   — o"i2 

„      (reduced  by  Davis)    +o'o2 

„      (allowing  for  parallax  of  0) 4-0'25 

Otto  Struve  (distance  measures) +0*25 1 

„  (position-angles) +0*425 

Schweizer  (micrometer)   +0084 

Pritchard  (Oxford  photos) +o'o5i 

„  „  +0-02I 

Jacoby  (distances,  photos) +0*275 

Peter  (distances,  helio)    +0*12 

Bauer  (angles,  photos) +0*238 
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Tliia   reciMit  (l(»teniiiimtiim  by  Mr.  O.  Bftiier  in  iu  No.  i8  of 

*  ContributioiiM  from  iho  Observatory  of  Columbia  University,  New 
Vurls,'  atid  is  dediicctl  fro^ij  eleven  Ufighbouriog  stars  fouml  on 
aS  liLithcrJ'urd  plates. 


Ovi;K-K.^p«)SEu  Negatives. — Wo  liuvu  reivived  a  reprint  of  two 
naper»  fwiu  the  '  Tninsuctioni  tjf  the  Aeatlemy  t>f  Sciencp.  SI. 
ix)ui»/  by  Prof.  T.  Niphrr.  The  iitat  jHiper  treats  of  the  mefhods 
of  obtaining  prints  from  over-t-xpoaed  M..«j;a!ivt's.  Kijjhteen  Hlu.s- 
Irations  are  given,  u-ud  it  would  sfem  tliul  by  proper  treatment  a 
sharp  and  detailed  print  ttm  bi?  obtuineJ  trom  a  oegutive  if  exposed 
tl|  million  tiiuej*  the  ordinary  exposure.  The  over-es|X)sed  plates 
inay  be  developed  either  us  negatives  or  positives. 

The  paper  luay  be  read  with  advaiitiige  by  those  having  to  deal 
with  eclip-ie  phoroyriiphsi.  Tiie  utbi^r  paper  is  on  -'The  Specilic 
lleut  of  GaseouH  Nebula*  in  Griivit:iiiunal  Contmetiou/' 


VEhocirv  OP  GuooiiBniDuK  1S30.— It  is  well  known  ihut  until 
a  few  years  ago  thl.s  st^r,  Icnown  as  the  ^' rnn.away,"  had  the 
largest  known  proper  motion  of  any  in  the  heuvent.  Adopting 
Prof.  Newcomb's  value  of  its  most  probable  parallax.  o"-i4.  ilH 
velocity  at  ri^hl  an^le;*  to  the  line  of  sight  would  l:e  150  milej* 
per  second.  Pnjf.  W.  W.  Campbell  has  recently  di-termined,  by 
mennn  of  ^pet'trnn»  photographs,  its  velooity  in  the  line  of  «ight. 
The  results  of  four  ulat^-s  are  in  substantial  agreement,  and  the 
mean  of  ih»  two  best  givea  a  velocity  of  59  miles  per  second, 
Bppri>aehifig.  Prof.  Campbell,  in  hi.-*  note  on  this  in  Pah,  .Ut.  Soc, 
Pac,  vol.  xiii.  no.  78,  adda :  **  the  x''''i**^3t  interest  of  the  observa- 
tions liL-d  in  Iho  fart  that  fairly  accurate  determinations  of  atellar 
Velocities  are  shown  to  be  possible  down  to  thf  eighth  or  ninth 
photogruphiu  magnitude,  provided  their  ^ipectra  contain  well- 
detined  lines.** 


Tub  CoMpr. — Besides  the  rei>ort<i  given  in  our  Comet  Note8  we 
have  also  j»t.^en  a  letttr  from  the  aurg^'On  of  a  ship  whiuh  nas 
crossing  the  Indian  Ocean  in  the  middle  of  May,  in  which  he  aaya 
that  on  several  nights  soon  after  «un»et  they  saw  a  fine  coiuel  low 
dowu  nt^ar  the  ^^eBtern  horizon.  The  comet  was  first  seea  on 
May  10,  ai3d  was  lost  sight  of  alter  May  15,  when  the  ship  coming 
aorthward  was  in  latitude  2i°*7  N.  It  appears  from  the  careful 
drawings  which  aceompany  the  letter  that  the  object  during  this 
time  Wft«  in  Orion,  with  its  tail  about  3^  long,  Iving  parallel  to  the 
b*.»It,  and  its  li»*ad  jtrfc^'fin'j.  'J'lie  molion  of  the  comet  wus  in 
dir(H:tinn  about  at  right  angles  to  the  tail,  tiince  writing  the  above 
w«  have  •ecu  I  lie  photnoraphs  from  tlie  Cape,  which  oojitirru  thw 
exarllr. 


T'll,.  X7C1T. 
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The  Sinf-spoT. — Ttie  spot  on  tlie  Sun.  whoso  lif»t  ap[w«irniiew 
on  May  19  was  notetl  last  inoiiMj,  is  n  loDg^Uved  one,  tor  it  tatue 
into  view  again  at  the  next  rotuiioii  vu\y  a  liltio  dimiuished  in 
size,  and  had  not  disappeared  when  it  reached  tliu  uenteru  limb. 
The  magnetic  records  at  Greenwich  show  no  disturbances  during 
thtf  whole  time  the  spot  htm  been  on  the  .Sun. 


Memobial  to  the  late  Mk.  O.  J.  Symo!C8. — A  niet'liiii;  of  the 
SubscnbePH  to  the  bymoiiK  Memorial  Fund  was  held  on  Tucsdny, 
June  1 1,  in  the  rooms  of  the  Koyal  Meteorological  Society,  70 
Victoria  Street,  Westminster.  The  Treasurer,  Dr.  V.  Theodore 
Williams,  presided. 

The  Executive  Committee  repored  ib^it  the  proposal  that  the 
Mcniorial  to  the  late  Mr,  (jr.  J.  Symons,  I'.R.S.,  the  di^tin^ui.•*hed 
mete»jrologist  and  founder  of  rhe  British  li;iinfall  Orgaui/atiori, 
aUould  take  the  form  of  a  Crold  Medal  had  been  appi'oved,  and  that 
the  sum  of  -£7 13  14s.  yd.  had  fioen  subscribed  for  that  purpo-^e.  It 
was  very  gratifying  to  learn  how  greatly  Mr,  .Synion"  ua-»  esteemed 
and  bis  work  appreciated,  for  the  subscribers  uumbeivd  ^zj^  and 
the  contributions  ranged  from  35  guineas  down  tu  half-a-crown. 
After  paying  for  the  dies  for  thu  Medal  and  the  exitenses  of 
printing  and  postage,  there  remained  a  balnnce  uf  £6;t  144.  ^r/., 
which  the  Treasurer  was  instructed  to  hand  over  to  the  Royal 
Meteorological  Society,  for  the  interest  on  the  same  to  be  u»ed  for 
the  iiwnrda  of  the  Medal,  it  was  rt-solved  that  the  Medal  should 
be  awarded  biennwlly  for  disfiz»gui.shed  work  duiie  in  connection 
with  met  euro  logical  science,  irreipective  of  sex  or  nationality. 

The  following  gentlemen  took  part  in  the  pr(X-eeding«  of  tho 
Meeting: — Mr.  W.  H,  Uines  (President,  Itoyal  Meteorulugical 
Society),  Mr.  C.  Ilawksley  (President-elect,  lufttitution  of  Civil 
Engineers),  Sir  Erasmus  OmmaUiiey,  Dr.  A.  Buehan,  .Mr.  W. 
Marriott,  Mr.  E.  M.  Eaton,  Mr.  R.  Benlley,  Dr.  H.  K.  Mill.  Mr. 
J.  HopkiiL!>on,  and  Mr.  K.  Inx^ard^i,  all  of  whom  spoke  in  appre- 
ciation of  the  work  and  character  of  Mr.  Symoue. 


Flamstked's  Widow  a\d  Delaubrk. — With  regard  lu  the  I'.S. 
to  Mr.  LyunV  letter  in  our  last  number,  dated  kjoi  jday  22  {p,  240), 
he  desires  ns  t-<i  state  that  he  has  sinee  had  an  opportunity  of  con- 
sulting Chaufepie*8  •  Nouveau  Diutionnaire  HisioKque  et Critique* 
(presumably  the  one  referred  to  ;  the  name  of  Klamsteed  does  not 
occur  in  Bayle's  Dictionary,  to  which  this  is  a  supplement),  and 
that  it  ^ays  of  Flamstoed  (vol.  ii.  K,  p.  53  *  t :  "11  etai',  mane,  main 
il  n'a  jamais  eu  d'enfana.*'  The  mistake  is  therefore  DeUinbre's 
own,  and  it  will  be  remembert^d  that  thi.^  fwrtion  of  his  work  was 
published  after  his  death,  the  editor  (Matbieu)  ivuinrking  that  thu 
author's  health  was  failing  much  at  th^  time  wht^n  he  was  pnlting 
"hisi  l:wl  hand  to  it. 


•  Euch  letter  411  Ihb  work  i»  «'i">r»iTli  mvn^ 
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Pbkhonal  Kquation. — Everyone  Interested  in  this  siibject  should 
obtain  the  Rxnall  but  valunblc  paai^iblel  *  Sur  la  Dc'termination  des 
PositiuriB  ttbiolues  on  Astronomie'  by  M.  Paul  Stroobfint,  which  ifl 
the  outcome  of  an  endeavour  to  show  what  has  been  done  at  various 
observaturit"*  to  dftermin*^  tht* "  Equation."  There  are  illuHtrations 
of  the  maclvinos  already  consfnieietl.  with  sliort  deseriptiona  of  the 
principles  and  results,  and  M.  Stroobant  i»  to  be  conRTatulai4.'d  on 
Tlie  happy  thought  which  led  to  the  colleelion  of  these.  The 
pamphlet  formHpartof  the  'Annuaire'  of  tlie  Brussels  Observatory 
ior  190.7,  but  uau  be  obtained  from  M.  Ilin  t*/.,  1 1 2  Km?  de  Louvaine. 
Bnwsel^. 


Thk  Time  <y\  New  Xkalami.— Sir  James  Hector,  K.CM.G., 

Dirtftor  of  the  New  Zealuiid  Institute  and  of  the  Observatory,  has 
writt4*n  lo  us  to  point  out  a  mistake  in  an  article  on  Universal 
Time  in  our  February  number  of  Ibis  year.  On  p.  90  it  is 
atatwl  that  the  time  of  \«w  Zealand  is  1 1*'  fafit  on  Greenwich, 
ttlierea*  it  should  be  ii^''  fast.  ThiM  tiu»e  w^  mlopit*d  by 
the  New  Zealand  (ju^ernnu'iit  as  far  back  us  the  year  1S6S, 
when  the  present  Tune-Ball  *  observatory  wns  estublislied,  bo  that 
Xew  Zealand  may  be  coneideivd  iitj  posaibly  the  Orst.  country  to 
lake  up  the  Kone-time  system,  if  we  may  consider  zone«  differing 
from  Greenwich  by  uu  odd  number  of  haIf-boui*8  to  properly  come 
wifhlu  that  Hchenip.  Sir  James  Hector  kindly  sends  a  ropy  of 
vol.  i.  of  the  *  Transactions  of  the  \t-w  Zealand  Institute '  (1868), 
which  contains  the  report  of  t  lie  meeting  at  which  he  recommended 
this  time;  and  he  also  tcllt;  us  that  in  ]S6o  he  pointed  out  the 
moditication  of  time-reckoning  ihrit  would  be  necessary  on  the  long 
route  of  the  Canadian  Pacific  Bnilwitv. 


The  Weatiieii  JN  JfNK. — The  drouglit  which  prevaiKfd  during 
the  (iiviiler  part  of  May,  continiied  aj«aparlial  drought  throughout 
June,  the  miufull  from  Afyy  30  to  June  29  aauiuntiiig  to  0-83  inch 
on  10  dayj*.  The  ht-avv  rain  on  June  30  prodtieed  an  additional 
fall  of  0*90  inch.  The  month  of  June,  although  for  the  most  part 
bright  and  aumiy,  was  cold.  The  recorded  sunebine  generally 
amounted  to  233  hours,  which  is  equivalent  to  47  per  cfut.  of 
the  possible  dimition,  but  thrre  woiv  only  12  days  on  which 
the  UMupemtui-e  excee<ifd  70°.  The  highest  temperatuw  in  the 
raoiith  watj  yy**';  on  the  9th,  and  the  loweel  42'-7  on  the  13th. 
On  the  13th,  which  was  a  \cr}'  cold  day,  tliu  tliermoniet^r  never 
rose  al>ove  S^^'^  :  and  on  the  2ii'l,  one  of  the  few  warm  days  in 
rhe  month.  I  he  minimum  tenipcratuce  was  not  lower  than  58*^7. 
The  lowest  mean  daily  tiMuprratuiv.  51^0  on  the  13th,  was  y'-S 
below  the  averaije ;  the  highest  mean  daily  vjiIum,  66*^*4  (m  the 
2ist,  wa*  (i^'\  abdvc  thi*  avera*;e:  and  the  nnntlhly  mean  wws 
shout  half  n  de,L;n>e  in  dnfci-t. 
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Ketibeh£nt  of  Sir  Norman  Lockyeb. — it  has  been  stated  in 
several  places  that  Sir  Norman  Lockyer  will  relinquish  his  duties 
as  Professor  of  Astronomical  Physics  at  the  Royal  College  of 
Science,  South  Kensington,  at  the  end  of  this  year,  but  that  he 
will  retain  his  position  as  Director  of  the  Obserratory. 

Sir  Norman's  connection  with  the  Department  of  Science  and 
Art  dates  from  1875.  Before  that  he  was  attached  to  the  War 
Office  as  editor  of  "Army  Regulations." 


Erdatum. — June  number,   p.   225   Hue   17,  for  May  15  read 
May  I ;  line  19 /or  after  that  read  after  discovery. 


Mr.  Arthur  Meg,  in  sending  us  a  copy  of  his  little  Journal 
The  Cambrian  Natural  Observer  for  May,  calls  attention  to  a  short 
article  on  "  The  Grave  of  Prebendary  Webb."  It  seems  that  the 
tombstone  in  Mitche!  Troy  churchyard  is  in  a  bad  state  of 
preservation,  and  the  inscription  makes  no  reference  to  the  fact 
that  Mr.  Webb  was  a  well-kiio*n  astronomer.  Mr.  Mee  suggests 
that  astronomers  should  raise  a  worthier  memorial. 

Mr.  Mee's  Magazine  is  an  interesting  "  permanent  record  of 
natural  phenomena,''  and  the  Editor  evidently  aims  at  conciseness 
and  humour.  Records  of  lectures,  meetings,  and  observations  are 
given  in  short  paragraphs  of  about  a  dozen  lines,  among  which  we 
iind  the  following : 

A  rapirl  variability  is  reported  in  the  light  of  Bros,  and  it  has  beea 
riiggestod  timt,  the  ubjecL  is  double.  PeHiap.s  it  was  attacked  by  a  canal  too 
liirgp  for  itself. 

In  the  account  of  a  Sunday  School  celebration  it  vas  written  that  "  two 
obhging  cornets  headed  the  procession."  Tfao  printers  changed  this  into  '*  two 
«)bliging  comet«." 

The  Astronomer  Royal  was  "At  Home''  to  large  and  distin- 
guished companies  of  ladies  and  gontlemen  on  June  18  and  21. 
The  weather  was  splendid  on  both  days,  so  that  the  guests  were 
able  to  roam  round  the  Observatory  grounds  and  buildings  with 
due  enjoyment.  It  is  scarcely  i>ossible  to  give  a  representative 
list  of  those  who  were  present,  but  Surgery  was  well  represented 
by  Sir  Jlenry  Thompson  and  Sir  Wm.  McCormac,  Travel  by 
Mr.  H.  M.  Stimle}',  the  Navy  by  Admirals  Keppel  and  Molyneux, 
and  Science  generally  by  many  well-known  men. 

It  was  rather  startling  to  see  a  newspaper  paragra]>h  headed 
"  Thp  Lick  36-incb  Telescope  shattered";  but  on  reading  the  details 
it  seems  that  it  i-eferred  to  a  mirror  of  36-inch  diameter,  which  is 
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U'iiig  iiiailr  in  .1  PiUslmr^' worksliop  for  v.  pr^>j'X*tf<J  exp^rlition 
from  tlif  Lk'k  Obaervatorv  to  tin*  HtmthtTii  h»'mi!)i)ljr'ro..ftnd  which 
was  broken  in  rourse  of  inuiuifacture.  The  expedition  will 
uectfssftrily  be  delavcui. 

TnnrH-delermiiiationof  thf  Puris  — nreeiiwich  longiludi*,  which, 
according;  ro  the  Aslpoiiomor  RoyttlH  Kt*iiort,  would  hv  l>egiiii  nasi 
October,  will  probably  be  po3t|K>iied  until  Ihe  spring  of  1902. 

"WBoffer  our  rongrahilntions  nnJ  Wsl  wishes  to  Mr.  P.  H.Cowell, 
Chief  AMistaiit  iil,  llie  KoyftI  Observatory,  Greenwich,  on  his 
morrin^e  to  Miss  Phyllis  Chapliu,  wliich  took  phice  011  June  24. 


KuoM  AN  OxFoitu  Note-Rook. 

I>  connection  with  the  Intematiunal  Catalogue  which  is  now 
Marled,  iv  qnebtiou  whit-h  preascH  for  solution  i**  that  of  the 
Dmuigcment  of  stars  on  a  uniform  plan.  There  are  several 
inelliods  vhich  suit  wpei-ial  eaises,  and  yet  none  of  them  soeins 
wholly  satififactory  in  general.  Some  Catalogues  have  been 
an*anged  in  alphabetical  order  of  the  Constellatiou-nnmes,  and 
this  ftyhtem  huH  many  advantages;  but  it  will  not  suit  an  Inter- 
national Catalogue,  unless  we  agree  to  adojit  the  Lulin  nainea ; 
and  it  \*  not  an  essentially  scientifie  plan.  Tbo  order  of  R.A., 
combined  with  division  into  zoiien,  as  in  Argelander'a  U.M.,  is 
perhaps  the  best  praclical  working  system,  but  it  has  the  disad- 
vnntAge  of  becoming  obsolete  as  the  epoch  changes.  We  might 
retJiin  the  epoch  19000  for  many  years,  as  it  bids  fair  to  be  of 
great  importance ;  but  it  is  sure  to  become  ultimately  unsatis- 
fuetory  lor  meridian  work,  and  the  epoch  18750,  which  is 
apparently  being  adopted  for  the  big  German  Catalogue  already 
projected,  will  contiict  with  it.  Is  it  too  htte  in  the  day  to  co 
back  to  hmgi'nde  and  hiMtude  for  the  stars?  It  seema  a  wud 
idea,  hut  it  may  nut  be  so  iinpracfit-ableas  ii>eoins.  The  absolute 
longitude  chanj'es,  of  course,  but  the  ortier  in  longitude  is.  not 
affeett'd,  and  for  purposes  of  a  fiermanent  catalogue  this  n  very 
itnjiortanl.  If  we  are  going  to  observe  planets  with  the  lieliomeler 
or  i>y  photogniphy,  the  places  of  the  stars-  tubulated  in  latitude  and 
longitude  ^ull  he  fai'  more  eonvonient  than  those  tabulated  iuK.A. 
luid  Deei.  Astrographie  measures  CAii  be  converted  into  latitude 
and  longiludi'  quite  as  ivadily  aft  into  R.A.  and  IJeel.  The  only 
diMicuIty  IS  1  he  oonvei"siou  of  the  e^i■^ting  catalogues  of  li.A.  and 
Df-el.  iuio  l»t.  and  long.;  but  tliis  initial  InUnn*.  heavy  though  it 
unglit  l>e,  would  ulliiiifitely  U<  cuinpen8ated  by  the  Ktving  in 
working  up  preco%«iuns  ou  our  jireaent  cumbrous  system. 


[N 
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Tavi.oh's  !Mj»dnw  Catalo^o,  i8^5'o,  lirw  been  rftvi«fld  nnd  re- 
piiblifilied  l>v  the  Superintendent  of  the  Xfuiiicu}  Abnaitrrc.  It  is 
n  good  big  pi(^i*ft  of  work  to  have  done — 11,000  star*i  —  and 
Dp.  Do^vninp;  m\i8t  be  glad  to  see  it  coinplel**.  A  tompftri»nn 
V itii  Ntnvroinb  &I10W8  ratlit^r  larpe  dittcordniices  ;  r,  fj,  those  in 
K.A.  npt»  pcpn-flerlcd  sensibly  by 

-  o*'090-|-o'*025  Hee  cH-o''o67  tan  I, 

Tlie  observutione  of  oollimAtion  and  aximuUi  bolh  depend  on 
observations  of  lerivslrinl  iniirkR  ;  nr»d  il  seems  po^Mblt*  that  by 
re-disnisHing  \\\v  tnbular  ti/.imutbsof  these  marks,  tbefM;  ifTHtetDatic 
errors  might  have  been  eliininatfd.  Dr.  Downing  has  preferred, 
as  he  tells  us  in  tbf  Inlroduotion,  **  not  lo  appiv  a  correction  of 
au  a  jioxleriori  cbin-ader.''  But  «ill  not.  people  ulio  use  the 
Catalogue  apply  tbit*  correction?  And  Miey  mif^bi  have  l>een 
snred  the  trouble. 


In  the  memoirs  of  the  Cirt^at  Comet  of  ii;oi  the  following  two 
letters  from  the  Cap«  An/Ht  arr  worthy  of  a  prominent  place. 
Prof.  Barnard's  photographs  have  shown  us  wonderful  thingn 
happening  to  the  tails  of  comets,  but  these  naked-eye  obiien*ationfl 
far  surpass  Ibeni  in  interest.  Without  rejecting  the  obsen'ations 
entirely,  it  seems  j»o<iaible  that  we  have  here  something  similar  to 
the  "jumping  stai's'' (Stornscbwankung),  of  which  many  observa- 
tions have  been  made.  7'he  accordance  of  testimony  on  a  particular 
date  is  remarkable,  and  the  expUnntion  given  by  one  of  the  ob- 
H<TVor&  quite  logeniou** : — 

This  Coiun-. 

To  TIIK  El'ITOR  OP  TriK  CaTB  AWiCS. 

Bin, — On  Sundar  evening  imiii<M)iati*ly  brfore  7  o'clock,  whWt  obsemng  the 
romet  with  n  »ironf;  (;luu.  I  nnlicMl  the  Inil  had  a  peoulinr  vibmtorF  motion 
like  the  ponduhDii  of  n  oleic.  An  natrDnoiuical  Iriend  of  mme  explained  the 
phenomenon  in  the  following  wjit  :  While  irnTcllingtnrough  npfiee  llie  rxtVanl 
IK  ncceiMrily  aUVcted  by  uetgliboiiring  jjlaiu'ts,  whii-h  cxerl.  11  drftM  ing  or  pulltng 
infltipnne  in  a  ceai'iin  direcTioTi,  Br  n*nsnii  of  the  Irrmriiditus  paut*  nl  which 
the  oiiinot  is  trarelliiig.  it  al  a  tvrlaiti  [juint  quickly  «r«ptt  thi*  influfiu-f  of  one 
plane^,  iimnediately  to  ooroe  within  the  power  of  nnothi<r,  und  Ihir  M>ta  up  the 
cwciUnlury  motion  which  I  obKrred.  I  ihinh  the  argutnriil  ii  feuible,  but  I 
WQiiUl  like  it  oonfirinod  by  wuie  of  your  rewdcr*. — I  nm,  etc  , 

Sm  View.  Soa  Point.  H.  K.  St-mwit. 

Tn  THE  EoiToi  ot  mpt  C*eit  Ajiouh, 

Sift.— A  rcalli  citraurduttirv  thing  bapnuuwl  l»l  night  about  tcien  u'cluek, 
nnd  although  «nine  ul  uiv  TrirndR  hare  ptillnd  tuy  leg  ■b>ut  it,  I  tint  sufe  ll  woa 
not  lui  npiirjil  illusion,  tluit  I  ru»h  into  print.  While  watching  the  notnet 
intently  I  di'tirictlv  Mtw  the  tJu)  inorr  shout  f^ur  tiniihk  up  nnd  dnwn,  the 
(ItMtanee  covered  being  hHouI  bnlf  ite  own  |pMg!)i  ;  (hi*  wlinle  nititrtnritt  wnK-nIoft. 
uhd,  it#  f»r  »»  I   cxjiild  j'Mlgt-,  took  about  I  a  eecmd^  afiir  whirh  it  n'MiiiiTii*4 
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qUllM  fttutluiiiir)'.  X»huuld  bo  glud  ifjuu  wuiilil  kitully  itiaerl  tXxttab  few  liutfM 
in  jTuur  TaJuable  (>apcr -,  iL  may  liupp«u  thai  bouiq  of  ^our  readers  >ire  iu  a 
|K«itii>n  to  uouUrtn  ilibt.     I  uiii,  clo.,  0.  TKavTAKK. 

St.  Grrmain,  Koudebtiscb,  Alnj^  fa. 

Witli  regard  to  tlus  bumo  coiiiut,  .Mr.  C  V,  Boy*  li:v-  kindly  ««iit 
rae  an  evlrattt  from  a  lett*3r  rueeivfil  from  Mr.  V.  B.  Purkiusuii, 
A.H,.i.M,,  havi.iari  Kruul-c  (J4*  ,^o'  K.,  29' 47'  S.),  in  \\)\\cix  ho 
buys,  under  date  April  27  : — 

I  ban*  iioticwi  n  prolty  littlt)  ccmiicI  for  the  l«iil  lew  ilajf«  iti  t]iu  oa»t  bufuro 
•iiiirt«a .  It  i«  «ulUL*ioally  bri{$bt  tu  inM  ut'ter  llie  £Ju>i  Luw  riven,  and  nu  duubt 
wuuld  be  mi  ull  dity  il'  one  knew  tbi;  .'ijjot  to  luok  .it ;  but  tiu  duubt  yuu  know 
mora  aboul  it  Uiuu  1  do,  ui  1  lutve  mmii  no  ol^ttieuu  of  it  yec." 

Jt  seoms  quite  possible  llml  Mr.  Parkinson  may  hare  been  tliu 
first  to  notice  thw  coiuet,  though  ht^  does  not  giv«  enough  Ju- 
tortuatiou  to  uiiabk*  uuf^  to  judge.  Mr.  Buyti  XjcWa  uju  hu  id  a  ^oo:L 
observer,  anil  iu  tlte  liuiiit-  lcttt;r  u  gi^t^it  a  striking  accouut  of  the 
bursting  of  a  large  meteor. 
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Tub  crosAtug  of  the  Liuc  by  tlie  Uoyal  party  Uie  other  day 
orded  an  opportuuity  for  our  Sailor  Prinw  lo  revive  the  old 
lora'  oudtoai  of  rowiving  a  visit  from  NVplunc  and  his  I'ainily, 
which  wae  carried  out  with  all  pru|>er  c^.TfUionles,  not  lorgettiiig 
the  "  Mplicing  of  the  uiaiu-brace."  The  opporiuuity  wad  aUu 
t*ei/etl  (by  the  reporters)  for  referring  lo  the  oucasiou  wheu  the 
£(|uator  \va«  *'  spoken  Utbre»pecl fully  of."  The  story  is  goueralJy 
ijuotc'd  inaccurately,  us  mont  stories  are,  and  it  utay  be  worth 
while  to  put  it  dortu  here  lor  reference; — 

Tbe   rtigtiing  bors  at   tbtji   time   iu   iSdiuburyh  was :    hn   furourito 

suty«.*L,  cltu  Norili  i*ulo.  It  muttered  aui  buw  fur  mjuUj  vuu  begmi,  yuu 
J'ound  yuufMir  lruiiit]K>rt(xl  lo  lliu  Nurlh  Pule  bof  jTh  yi>u  cuuld  liikt^  biCiitb  ,  wo 
un«  naifHKl  Ii'mii.  .Mj  fiitber  dncbired  be  ibuulU  iiiveut  a  *tip-buttuii.  Jt'tfrey 
fled  truiti  hull  itit  Irum  iUe.  pUgue  wbtiti  puMible;  but  utie  (.lay  tun  arch- 
turoiL-ntor  luei  biiii  iu  u  imrruw  lmit>  aud  begun  iiiKluiiCy  ou  \\w  North  I'ulo. 
Jctlrc),  tu  d«*puir  uud  out  ul'  ull  pulieuiv,  durtetl  jviai  biiii,  vxoljiniiug  "D — ■ 
tho  N'.rtb  i'uie  "  !  My  lalber  met  bnu  nhurtly  uficr  builiii^  wiLb  ludignntiuu 
at  Jvtfre^'a  couteiupt  of  tiio  North  Pole.  "Oh,  my  detu  lollow,"  mid  ujy 
father,  *' Devrr  [(iind;  nu  uiio  uiimlt  what  Jettrt;y  tays,  you  kiiuw  bo  is  u 
privdoged  |Mrr«uM  ;  h«  runpvcls  uutliiug,  id)Suiut(<ly  nutbititf.  Why,  yuu  wdj 
•caroely  beheve  iL.  but  il  \n  iiu  uioro  than  u  wei-k  agu  tiukt  I  beard  hiui  9|Mstik 
ditfcvpectruUy  uf  ib«  Equawr." 

The  above  is  a  faithful  extract  from  the  *  Memoira  of  Sydney 
Smith,*  by  His  i>au;{hter  (p.  20)  ;  and  those  who  may  want  tu  m&o 
thoAtory  in  conrurciion  with  thi>  forthcomiug  Antarctic  Kxpodition 
or  otherwise  will  hi*  able  to  refrfih  thfir  memories  ul  the  exact 
circnmstaufi's. 
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Anothee  story  which  came  the  other  day  suggeats  a  possible 
line  of  action  for  Jeffrey  which  might  have  afforded  relief  to  his 
feelings  without  hurting  those  of  other  people — he  might  have 
spoken  in  a  foreign  language.  A  friend  of  mine  has  beeu 
cautiously  sounded  as  to  his  willingness  to  "  formulate  the  objec- 
tions to  the  Nebular  Hypothesis  *'  in  plain  English.  A  timid 
opponent  of  the  Hypothesis  has  ventured  to  speak  disrespectfully 
of  it  in  Ituss'um^  '*  because  of  the  misiipprehensions  excited  by  his 
opposition  to  Laplace " ;  but  a  bolder  assailant  is  desired.  If 
Jeffrey  had  d — d  the  North  Pole  in  Eussian,  lie  would  merely 
have  bewildered  his  arch-tormentor,  not  enraged  him ;  but  then 
we  should  have  lost  Sydney  Smith's  remark,  and  perhaps  it  is  as 
well  that  plain  English  was  used  after  all.  And  if  the  traushitioo 
of  the  objections  to  Laplace's  Hypothesis  from  Russian  into 
English  will  give  us  a  story  calculated  to  stand  wear  and  tear  as 
well  as  that  about  the  Equator,  it  is  worth  doing. 


Mr.  H.  G.  WELLS  has  finished  the  first  part  of  his  clever  story 
about  '*  the  First  Men  in  the  Moon  '*  *.  He  has  brought  one  of 
them  back  and  destroyed  his  means  of  return  ;  but  he  has  left  one 
of  them  in  the  Moon,  and  a  second  part  of  the  story  is  promised 
dealing  with  the  signals  sent  by  this  new  kind  of  shipwrecked 
voyager.  One  of  the  pleasing  features  of  the  story  is  the  extreme 
care  obviously  spent  in  thinking  out  the  details  of  strange  situa- 
tions. Take,  for  instance,  the  following  sentence  describing  the 
appearance  of  the  Earth  as  an  observer  tails  towards  it  from 
space : — 

At  last  the  world  seemed  no  longer  u  sphere,  but  flat,  and  then  coiicaie. 

Now  those  who  go  up  in  balloons  tell  us  of  the  concave 
appearance;  and  it  is  tolerably  easy  to  imagine  the  spherical 
appearance  when  seen  from  a  considerable  distance.  Somewhere 
between  the  two,  therefore,  it  must  seem  flat ;  though  this  bad 
never  occurred  to  me  until  I  read  the  above  sentence.  Mr.  Wells 
does  not  labour  the  point — his  reference  to  it  is,  indeed,  so  slight 
that  it  might  easily  be  overlooked — but  it  has  not  escaped  him  ; 
and  the  instance  is  representative  of  a  good  deal  of  thought  of 
the.  same  kind' throughout  the  story.  But  I  wish  he  would 
write  rather  more  cheerfully:  he  always  seems  to  be  desirous 
of  *'  making  one's  ilesh  creep."  Perhaps  we  are  going  to  have 
some  cheerful  news  signalled  from  the  Moon  ;  it  would  be  a 
welcome  change. 

•  Si/ruud  Ma(jazi)ie  for  June. 
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Briitsh  A»tronomical  Association.       [No.  808. 


THE  BRITISH  ASTRONOMICAL  ASSOCIATION. 

TnB  concluding  meeting  of  the  eleventh  sesgion  of  the  Britis] 
Afitronomical  AsaiMiialiou  was  held  at  Sion  College,  on  WeduedcUy, 
June  36,  i/r.  G.  M.  Stahrokg,  the  President,  in  the  Chair. 

The  list  of  presents  included  50  Vols.  (liv.  to  Ixiii.)  of  ^alt 
from  Mr.  G.  F.  Pollock,  the  King's  Keiueiiibniucer. 

Messrs.  Henry  Ellis  a»d  Oordon  Miller  were  re-elected  Auditon 
and  the  Fresident  nominated  Messrs.  A.  J.  b.  Adams,  Geoi 
Avenivll,  and  T.  Clapton  as  acrutiuoers  of  the  ballot  for  the  fort! 
coming  election  of  Council. 

The  balloliug-lifit  for  the  ensuing  year,  proposed  b/  the  CouDci^' 
was  read  and  some  additions  made  thereto. 

Mr.  Crommdin  announced  that  the  R^v.  C,  D,  P.  Davteg  hi 
given  notice  thai  at  the  Annual  General  Meeting  in  October  he  woul 
move  an  alteration  of  the  rule  providing  for  the  loan  of  inHtrumenti 
his  proposition  being  that  the  Clause  stipulating  that  borrowci 
''  must  have  had  previous  esperience  with  tho  clasa  of  instrumei 
they  propose  to  borrow  "  be  deleted, 

A  letter   was   read   which  Mr.   Newbegin   had   received  froi 
Mrs.  MauniUr,  dated  from   Mauritius,  in    which  she  said : — ** 
have   just  time,  before  the   mail  goes,   to  tell  you  that  wo  g< 
14  photographs  during  totaHty   with  your  telescope.     We  bav( 
developed  them  all,  and,  without   a   single  exception,  they   fti 
exceedingly  fine,  and  form  a  splendid  series.     Mr.  Walter,  of  th< 
Observatory,  made  tlie  exposures.      We  discovered,  among  otr 
possessions,  dark  slides  that  exactly  fitted  your  iustrument,  and 
were  able  to  lake  bo  many."    Mrs.  Maunder  then  mentioned  thi 
her  husband  was  suffering  from  an  attack  of  malaria,  which  cam< 
on  directly  after  the  eclipse. 

The  Pit^idfiU  said  he  was  sure  all  present  would  join  in  coi 
gratuhitiug  Mr,  and  Mrs.  MaulSder  on  their  success  in  obtaining 
many  photographs,  and  in  hoping  that  Mr.  Maunder  would  sooil] 
be  able  to  return  home. 

Mr,  K.  Hohfus  read  a  paper  on  "The  Limits  of  Vision."  Pi 
tnbing  that,  after  many  years  of  attention  given  to  questior 
relating  to  vision,  and  especially  to  it*  limits  and  i^  alleg* 
extraordinary  instances,  he  had  conio  to  the  Conclusion  that  if  tu< 
eliminated  the  cases  of  defective  organs,  the  sight  of  the  remaiadt 
of  mankind  was  of  a  fairly  uniform  character,  especinlly  as  regardc 
definition.  The  writer  then  proceeded  to  discuss  the  three  qm 
lions: — (i)What  is  the  smallest  visible  ar»fa  ?  (3)  seeing  fail 
objects  and  detecting  faint  shades;  and  (3)  the  perception 
luiuute  detail.  He  maintiiiried  that  there  was  no  assignable  limit 
to  the  mi«utcne«s  of  visible  object* — it  was.  he  said,  entirely  a 
question  of  contrast.  If  an  object  wa«  sufficiently  brilliant  on  i 
dark  hackgruund  it  would  remain  visible,  however  minute  it  migU 
be.  But  the  visibility  rapidly  lessened  a^  brillianf^-  diminished,  o 
tta  the  background  became  hghtur,  until  the  point  was  rvacht 
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where  coDtrast  failed.  He  did  not  think  it  possible  to  lay  down 
any  exact  rule  retpirding  the  poreeption  of  faiut  objects  or  fainD 
•htidtvi.  Tbe  seusitiveness  of  the  rutina  was  a  variable  quantity, 
like  the  sensitiveness  of  tbe  phutogrnphic  pkte.  Tlie  question  of 
the  perception  of  minute  detail,  or  dividing  and  separating,  was 
of  &  different  character*  and  they  had  tirin  ground  on  wbich  to 
form  a  judgment.  Under  this  bead  the  writer  dealt  in  considerubla 
detail  with  the  possibility — or  otherwise — of  Sfeing  the  ellipse  of 
.Saturn,  the  creeceut  of  Venus,  or  tbe  satellites  of  Jupiter  without 
the  assistance  of  the  telescope. 

Mr.  W.  T.  Lynn  agreed  with  Mr.  Holmes  in  thinking  that 
no  one  ever  saw  the  satellites  of  Jupiter  before  the  telescope  was 
invented.  It  seemed  to  be  quite  out  of  the  question.  Tbe  Chinese 
and  Japanese  had  been  said  to  have  seen  them  long  before  ;  but  if 
anyone  saw  a  star  near  .lupitor  with  the  naked  eye,  it  did  not 
follow  that  it  was  one  of  the  planet's  satellites. 

Mr.  A.  Kentudjt  ^aid  he  recollected  an  old  lady,  who  bad 
wonderful  eight,  plotting  down  the  satellites  of  Jupiter  on  paper 
from  the  heavens,  and  when  the  planet  was  looked  at  through 
a  glass  it  was  found  her  positions  were  quite  right. 

Mr.  T.  CUtpfon  said  he  remembered  a  young  laily,  who  had  very 
keen  sight,  remarking  when  he  pointed  Jupiter  out  to  her,  **  what 
are  tho.se  little  starn  veryclosft?"  At  his  request  she  plotted 
theiQ  on  paper,  and  they  were  quite  right  as  regarded  position. 
He  also  remembered  seeing  the  satellites  of  Jupiter  when  about 
14  years  of  age,  and  some  seven  vears  ago  his  son  and  himself 
believed  they  saw  a  satellite  of  Jupiter,  at  any  rate  their  observu- 
tiouB  were  in  j>erfect  agreement. 

Mr.  O.  J.  JVewUt/in  said  he  knew  two  instances  of  the  satellites 
of  Jupiter  having  been  seen  with  tbe  naked  eye.  One  instance 
was  that  of  a  gentleman,  who,  upon  looking  at  Jupiter  with  the 
naked  eye,  asked  what  thu  small  stars  on  one  side  were,  and  then 
upon  looking  through  the  telecope  said  **  They  are  on  tbe  other 
side  now." 

Mr.  Croinmefin  said  tlic  Rev.  T.  W.  AVebb,  in  his  book  on 
'Celestiol  Objects  for  Common  Telescopes/  laid  claim  to  having 
seen  Jupiter's  two  outer  satellites  merely  with  an  ordinary  concave 
e^'^lass,  which  corrected  his  near  sight. 

Mr.  S.  A.  S<tuiuhr  said  he  could  not  help  thinking  that  in  view 
of  the  amount  of  short  sight,  long  sight,  and  astigmatism  that 
existed  there  must  be  a  large  number  of  eyes  having  these  defects 
in  smaller  and  varying  degrees  which  passed  as  normal. 

Mr,  J,  M.  Offord  i-eauu*ked  that  Mr.  Holmes  had  said  that  there 
was  no  evidence  of  the  ancients  having  peen  Satum*s  rings  ;  hut 
tbe  Chjildieaos  represented  Saturn  as  a  tigure  surrounded  by  a  ring. 
This  might  have  oL-en  pure  chance,  still  it  was  a  furious  fact, 

i/r.  d.  J,  Burns  submitted  a  paper  entitle*!  **  The  Apparent 
Thinning-out  of  the  Stars."  He  pointed  out  how  "  indicated 
density  "  dunimshes  ud  we  ascend  to  higher  magnitudes,  and  Mild 
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thftt  the  fart  that  the  indicated  deniititT  is  nluny^  le^s  than  unitr^j 
can  hardly  be  due  to  any  other  cause  than  an  actual  tliinuing-out 
of  the  stars  as  their  distance  from  us  increases.     This  conclosioi 
was  confirmed  from  an  examination  of  the  known  proper  rootioi 
of  the  stars. 

Mr.  Holmes  said  Mr.  Burns's  conclusion  appeared  to  be  hftoed  01 
the  idea  that  the  stars  were  at  a  somewhat  Bpproximat*?ly  equi 
distance  apart.  To  begin  with,  they  knew  that  «aa  not  con 
Therefore  the  foundations  of  all  argumenta  based  upon  thi 
supposition  were  cutaway.  Then  again,  if  they  took  the  forty -oi 
stars  of  the  hrst  and  second  magnitude,  there  were  several 
those  stars  that  would  be  near  the  margin  of  second  mac^nitud**: 
if  they  were  token  away  and  added  to  the  second  and  third,  tht 
at  once  altered  all  the  relative  densities  throughout, 

Tht  President  said  the  suhJ€*ct  was  a  very  interesting  one,  bi 
cue  ia  which  they  had  to  make  large  assumptions  for  bases  U 
every  argument,  and  there  were  a  prrat  many  difficultii 
Mr.  Burns  was  not  the  first  to  remark  that  the  stars  apparentll 
thinned  out  as  they  got  further  awny  from  the  vSolar  System,  si 
the  possible  explanation  of  that  was  that  the  light  of  the  mui 
distant  stare  was  not  carried  to  us  without  ob»truution  of  son 
sort. 

The  PresirUnt  said  there  were  several  papers  which  ref« 
to  the  Comet  recently  ohsen  ed,  and  Mr.  Chamfters  desired  to  make 
a  remark  or  two  on  the  same  .-subject. 

Mr.  G,  K  Chamhrt's^  referring  to  an  ohsorvation  of  his  of  wl 
he  had  supposed  to  be  the  comet,  said  he  should  like  to  ofle] 
a  brief  explanation.  Understanding  from  the  announcements  thi 
the  comet  was  coming  North  and  might  possibly  be  visible  ii 
England,  he  rose  at  2.30  on  the  morning  of  May  i  and  sawtowan 
the  eastern  horizon  what  he  would  describt^  as  a  beam  of  light 
resembling  a  comet.  His  wife  and  two  daughters  all  saw  it  mo 
Clearly  it  was  not  the  comet  in  question,  and  it  was  not  visible  01 
the  following  night.  What  it  was  he  cotild  not  say.  lie  oouli 
only  describe  it  as  a  beam  of  light. 

Major  L.  A.  IXldif  wrote  from  Naauwpoort,  Cape  Colony,  that  01 
"Wednesday  evening.  May  i,  the  comet  preponted  a  very  beautif 
appearance  in  the  western  sky  aliout  20  above  the  horiw>n,  wj 
its  elongatt?d  nucleus  shone  with  great  splendour,  and  it« 
cometic  matter  streamed  upwards  for  about  6"  with  a 
curviitiire  and  inclination  to  the  south.  On  May  2,  a 
lateral  brush  was  traceable,  proceeding  from  the  nucleus  for 
5',  and  making  an  angle  of  30*^  with  the  horizon,  giving  a  bi- 
furcated apprmince  in  conjunction  with  the  more  upHght  an( 
brighter  fippendages, 

i/r.  CrotmnfJin  also  read  a  note  received  from  Mr,  C.  J,  MtrJitU 
Sydney,  stating  that  the  comet  was  a  ve-ry  tine  object  in  th( 
we«teni  sky.  On  the  last  few  evenings,  prior  to  the  date 
writing  (May  6),  the  tail  had  undei^ue  some  reaiarkable 
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Lr.  Mer6e]if  forM'arded  a  eketch  of  the  appearance  as  seen  with 
nake<i  t-ye. 

The  Hrv.  J.  T.  Blrdy  chai)]ain  to  II.M.  Forces,  writing  from 
South  Africii,  said  that  on  the  morning  of  April  26  an  oiticer  who 
had  be«u  on  picket  duty  all  mght  rejiorled  that  he  liad  seen 
a  comet  rist*  in  tlie  K.  about  5  a.m.  The  tirst  time  the  wTiter  saw 
ihe  com(?t  uatt  ou  May  2,  \\\wx\  it  was  a  bright  object  nearly  dut? 
west.  Tho  nucleua  was  as  britjht  aa  Mercury  ami  for  3 '  or  4° 
from  the  nucleus  the  tail  was  very  bright.     On  May  5  the  tail 

L consisted  of  two  main  branches,  a  bright  branch  almost  Htraiglil^ 
and  from  10**  to  12*^  in  length,  and  a  faint  branch  two  and  a  half 
times  00  long,  making  a  very  acute  angle  with  the  bright  branch 
towards  the  Bouth.  Later  the  comet  became  fainter,  and  promised 
soon  to  ha  invisible  to  the  naked  eye. 
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[Continue*.!  from  p.  174.] 


^ioii  nhftt  has  been  said  already  it  will  be  clear  that  tho 
nuDieric-al  fornmlce  for  the  satellites'  coordinates,  arrived  at  by 
^kluilla^t,  are  useless  for  discuvsiug  the  eclipses;  for  these  have 
already  been  computed  for  Damoineaa's  tables,  from  which  Souit- 
lart's  expressions  differ  by  large  and  systematic  quantities.  But  for 
other  phenomena  these  formula)  may  be  used ;  since  any  tablea  that 
•re  employed  must  first  be  constructed,  and  th«'re  is  no  more  labour 
ia  conMructing  them  from  iSouillatt  than  from  any  other  source. 
8ucb  tablcfl  \f  ere  framed  by  Mr.  Marib  *  and  published  in  Monthhj 
Koticfs,  vol.  li.  (JuuQ  rSgiJ. 

These  tables  require  some  scrutiny.  They  are  arranged  so  as  to 
pennit  tlie  calcuktion  of  tlie  position  of  any  sat^iUite  at  any  lime. 
They  comprise  tables  of  the  inequalities,  with  motions  of  the  various 
arguments  fur  iutervals  of  10  minut/es  over  a  range  of  6  hours, 
for  intervals  of  6  hours  over  a  range  of  10  day*»,  together  with 

uee  of  the  arguments  at  intervals  of  10  days  throughout  the 
year  1891  ;  and  from  year  to  year  Marth  carried  on  this  latter  por- 
tion of  the  table  as  it  was  required.  In  place  of  the  latitude  above 
the  pUne  of  Jupiter's  orbit,  the  node  and  inclination  of  the 
instantaneous  orbit  are  given  relatively  to  the  plane  of  .Jupiter's 
equator  a»  determined  by  Souillurt,  and  the  node  of  this  upon 
Jupiter's  orbit;  when  the  true  longitude  has  been  computed  these 
give  the  hititude  very  readily. 

In  t-he  t^ibles  of  the  longitude,  SouilIart*s  smaller  inequalities 
have  been  disrcgnrded,  the  largest  so  treated  having  a  coelhcient 
of  V'SSa  iu  1,  and  4"'2o8  in  IV. 

in  brijiging  up  the  perijovia  from  Souillart's  epoch  Marth  has 
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iiUroduced  some  errors,  w,  and  tr^  eicepding  the  numUers  givea  bj 
tJouillart's  formiilfD  bv  nbout  20°  in  i-aoh  efl>io. 

The  formula  use<l  for  the  inequalities  of  thn  radius  vector  of  TT. 
i?  Tiot  in  agrpPHient  uirh  ISouillarr,  some  of  the  arguments  beiuj» 
wrong  ;  and  there  are  some  '*  plnujiible  corrections  "  mentioned  but 
not  enumemted  on  p.  512.     As  to  what  thesic  are  I  have  no  idea. 

Biititisin  the  absohite  magnitude  of  the  radius  vector  that 
Marth  requires  most  careful  examination.  Prom  wlip?e»  alone  tb« 
absolute  dimensions  of  the  sy**teu»  are  not  dett'nnined.  In  order 
to  find  them,  both  Laplace  and  Damoiseau  employed  micrometer 
measures  of  the  maximum  t-lonpation  of  IV,  and  of  the  equatorud 
radius  of  Jupiter,  the  compression  of  Jupiter  and  the  dimensions 
of  the  other  orbits  being  derived  afterwards  by  theory.  The 
equation  which  connects  the  masses,  mean  motions,  snd  mean  di9- 
tuiices  may  he  written  •  : — 

in  which 

/iMtsum  of  mnsfif'S  of  Jupiter  and  satellite, 

a^me&n  distance  of  satellite, 

A=equatorial  radius  of  Jupiter, 

p=ollipticity  of  Jupiter, 

^  =  ratio  of  centnfugal  force  to  gravity  at  equator, 
the  quantities  upon  the  right  hein^  mean  motions  and  perturbative 
terms,  to  which  I  shall  not  refer  further. 

It  is  a  legitimate  question,  taking  the  Hght-hand  side  as  known, 
and  al80  the  masses  of  tlie  satelHtes  in  terms  of  Jupitfrs  mass, 
with  p  —  ^ift  and  A,  to  find  the  mean  distance's  of  the  satellites  in 
terms  of  any  one  of  them  or  in  terms  of  A  ;  or  agnin,  as  was  done 
hv  Bessel  and  after^nrds  by  ^clnir,  to  dotcrmine  with  hr>]iometcr 
observations  the  actual  and  not  merely  the  relntix'e  dimensions  of 
the  sy.'item  and  then  from  the  above  equation,  ossumini^  values  for 
/>— J^  and  the  masses  of  the  satolhtes,  to  derive  the  mass  of 
Jupiter.  The  results  of  Bespel  and  of  8chur  are  as  iullows — tl>e 
a-'-siimed  mean  distance  being  5*2073.  I  have  uddcd  the  rinml.)er» 
of  Damoiseau,  as  recorded  by  ISouillart  (p.  10). 

BnaoL  Sobur.  DntiioiiiMu. 

■'  *t  <i 

ff>    rii'742  111*652  111123 

*'i  177-797  «77'9t7  176-802 

ff,  2S  vfioC  2^y64g  282-025 

a,  49^'SOO  499*014  496040 

I/'M  1047*88  1047*23  

To  find  these  quantities  Bessel  employed  the  ellipliVity  of 
Jupiter  and  the  masses  of  the  siitellites  rei*'ordcd  in  DonioitKU** 
Introduction,  and  Dr.  Schur  follows  Bessel. 

Marth *3  treatment  of  the  point  is  curious ;  on  p.  516  he  gives  a 
•  Adams,  CoUcctrd  Paprrf.  ii.  p.  176. 


,si- 
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table  purporting:  to  show  what  mean  distjincea  correspond  to  any 
assumed  mass  of  Jupiter  from  i/i047"o  to  1/1048*4.  IVora  this 
we  may  extract,  at  mean  distance  5*20280, 

1047*0.  I04r7>  1048-4. 

U  ti  n 

a^     tii"jHi  111762  111-737 

o^  ni'^s^         177*818         177778 

ff,  283-704        283*640         283*576 

a,     498*876  498*866  498755 

The  numbers  in  the  same  horizontnl  line  are  connected  by  the 
assumption  nmM  o/./u/Jt(«r/rt^=  constant,  as  may  be  easily  verified  ; 
but  whence  did  Marth  derive  tlie  numbers  that  stand  in  the  same 
vertical  column,  and  what  authority  is  there  for  associating  them 
vith  any  particular  value  of  the  mass  of  Jupiter?  What  diameter 
of  Jupiter  and  what  ellipticity  do  they  imply  ?  It  is,  at  any  rate, 
certain  that  they  agree  with  none  of  the  three  sets  recorded  above; 
and  whatever  their  source  mny  be  it  is  clear,  and  it  is  very  impor- 
tant to  recognize,  that  their  association  with  one  mass  of  Jupiter 
rutiier  thnn  another  has  no  authority  beyond  the  authority  of  this 
source,  M'hich  is  unknown,  and  it  is  at  preseut  simjily  Marth's 
ijJM  d'wit. 

The  work  of  Bessel  with  the  heliometer,  to  which  I  have  referred, 
wa!i  published  in  1843  ;  that  of  Dr.  Hchur  in  1882  ;  iu  both  coses 
distances  of  the  satellites  from  the  two  rims  of  Jupitera  disc  were 
measured,  and  also  position-angles.  We  need  have  ro  hesitation 
in  giving  an  altogether  different  order  of  credit  to  Sir  David  Gill's 
and  Mr.  W.  H.  Finhiy's  observations  at  the  Cape,  in  which  the 
quantities  measured  were  the  distances  of  two  satellites  from  one 
another  and  their  relative  position-angloa :  all  six  combinations 
beinsj  obser^•ed  as  a  rule  each  night.  These  observations  were 
made  between  August  and  December  1891,  8ir  David  Gill  observ- 
ing on  35  nights  and  Mr.  Fiulay  on  11.  There  result  550 
mea*iuri-9,  half  of  them  being  measures  of  position-angles  and  half 
of  dLstaoce. 

As  to  the  actual  observations  and  the  method  in  which  the 
difficulties  inseparable  from  the  beliometer  are  dealt  with,  I  will 
say  little;  in  the  first  place,  the  present  ]>iiblication  does  not 
include  the  defaiJs  of  observation  and  reduction,  but  only  sufficient 
account  of  them  to  explain  Mr.  de  Sitters  discussion,  full  details 
Iteiug  promised  later  in  Vol.  VIll.  Part  I.  of  the  Cape  AnnaU-^  it 
Mould  in  any  case  be  idle  for  me  to  profess  to  criticise  them,  and 
probably  reiulers  will  be  willing  to  accept  them  as  equal  to  the  best 
that  the  heliometer  has  done. 

Absolute  measures  of  position-angle  and  distance  were  secured 
by  reference  to  two  stars  near  Jupiter  and  nearly  in  the  piano  of 
hi8  equator  which  were  compared  witli  tlie  standard  stars  of  the 
trianculation  of  the  Victoria  comparison  stars;  the  distance  and 
position-angle  of  this  pair  as  given  by  the  heliometer  were 

6705"'36±o"-o65  and  68°  4'  3o"±2"m, 
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while  from  fifteen  observationa  upon  the  meridian  were  found 

67os''-29and  68°  4'  32". 

This  standard  pair  wjw  observed  on  every  night  on  which  obaervn- 
tions  of  the  satellites  were  made. 

"While  the  eight  pointings  of  which  a  ooraplete  observation 
coDsists  are  being  made  the  satellites  may  change  their  ponitious 
by  sensible  amounts  ;  this  is  dealt  with  by  arraii^^ing  the  observa- 
tion symmetrically,  taking  the  mean  of  tlie  readings  and  the  memn 
of  the  instants  at  which  the  pointings  are  made. 

The  effect  of  a  given  error  upon  tlio  deiluced  position  of  a 
satellite  upon  its  orbit  is  not  very  easy  t**  express,  for  it  varies 
with  the  position  ;  hut  we  may  gather  a  rough  ideaof  the  degree  of 
precision  possible  to  a  single  observation  by  seeing  that  nti  error 
of  o"*i  at  Jupiter's  mean  distance  from  the  Sun  involves  upon  the 
orbits  of  1.,  11.,  111.)  IV.  respectively  errors  not  less  than 

185",     116".     73",     40", 
or  in  Hme  to 

32%    28',    34«,    44» 

of  synodic  motion.  Hence  it  is  clear  that  the  very  best  observing 
will  be  taxe<l  in  order  to  surpass  by  much  the  ordinary  eclipse 
observations.  But  it  should  be  remembi^red  that  by  such  observa- 
tions alone  can  the  absolute  dimensions  be  found. 

I  now  come  to  the  chief  part  of  the  present  volume — the 
summary  of  Mr.  de  Sitttr's  discussion.  Mr.  de  fitter  was  attached 
to  the  Cape  Observatory,  and  received  from  other  members  of  the 
staff  much  assistance  iu  tiie  shape  of  checks,  duplicate  lUilculation?, 
and  other  subsidiary  work,  but  the  credit  and  responsibility  for 
ihU  formidable  computatiou  rests  with  bim.  practically,  alone.  The 
discussion  is  in  many  ways  admirable,  and  it  i»  with  great  regret 
that  I  shall  have  to  point  to  some  errors  which  I  consider  very 
serious. 

It  is  plain  that  a  series  of  ohsen'ations  extending  over  a  few 
months  only  cannot  evaluate  all  ihe  elements,  since  the  motions  of 
nodes  &c.  in  which  some  of  these  element-s  declare  themselves  moflt 
clearly  will  not  be  6en«ibIo  in  so  short  a  time.     But  a  very  good 
determination  of  the  instantaneous  elements  at  the  mean  epoch 
might  be  made,  and  this  repeated  alter  an  inttipval  would  supply  nit 
that  was  wanted.     Mr.  de  Sitter  proceeds  on  these  lines.     The 
quantities  which  he  proposes  tofiud  are  corrections  to  longitudes  at 
epoch,  to  infitantaneous  perijovia  and  ercenlririties  nodes  nn 
inchnations,  to  the  coefficients  of  a  few  of  the  most  prominent  in 
equalitit'H,  and  to  the  mas?*  of  Jupiter.    The  chief  differenoe  belwee 
this  choice  and  that  of  Besst'l.  who  was  aiming  merely  at  findin 
the  mass  of  Jupiter,  is  that  he  determined  tirt^t  from  observation 
not  this  mass  but  corrwlions  to  as-mmed  mean  disturhanccs.     But 
Mr.  de  Sitter's  calculations  are  of  a  far  morn  formidnhlo  charactcp 
tfinn    the   older   one?,   l^cnu^te  each    sati*llite  bring   involved    i 
equations  with  every  other  in  turu  he  is  not  able  to  separate  tbci 
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elements  from  one  another,  and  at  the  conclusion  he  is  called  open 
to  face  normal  pquationa  involving:  29  unknowns. 

In  forming  the  equations  of  condition,  Mr.  de  Sitter  employs 
>farth*8  tables ;  be  points  out  that  Souillart's  data  have  not  bcea 
correctly  brought  forward  by  Alarth  in  some  cases,  but  that  this 
(Iocs  not  affect  their  utility  for  his  purpose ;  also  the  error  of  the 
radius  vector  of  II.  whi(.'h  1  hare  mentioned  and  a  number  of 
errata.  Kone  of  these  gave  trouble.  But  Mr.  de  Sitter  says 
nothing  about  Marth's  treatment  of  the  mean  dintances,  and  at  this 
place  I  think  he  has  made  a  serious  error. 

In  all  measures  of  the  distances  the  mean  distances — a, — occur, 
and  Mr.  de  Sitter  ehminates  the  corrections  to  their  atisumed  values 
by  means  of  the  equation 

rfM/M  «  -  ylatfa, 
keeping  only  the  correction  to  the  mas»  of  Jupiter  as  the  unknown. 
But  this  elimination  is  only  legitimate  if  all  the  four  '*a"8  given  by 
Marth  are  correctly  associated  with  the  mass  to  which  he  attaches 
them.  1  have  attempted  to  show  the  position  in  which  Marlh'a 
numbers  stand  in  comparison  with  those  determined  with  the 
greatest  care  and  fulness  of  detail  by  Bessel.  I  should  be  very 
much  suprised  if  any  one  of  his  four  mean  distances  can  be  shown 
to  be  correctly  dependent  upon  the  attached  mass  ;  to  assume  such  to 
be  the  case  for  all  four  is  an  act  of  faith  1  am  not  equal  to.  It  seems 
to  me  that  the  corrections  to  all  the  four  mean   distances  should 

ve  figured  in  Mr.  de  Sitter's  equations  of  coudition,  for  by  the 

umption  that  underlies  their  elimination  he  supprteses  the 
possibility  of  correcting  them,  and  runs  the  risk,  which  is  almost 
a  certainty,  of  adding  his  correction  to  Jupiter's  mass  to  a  number 
which  may  have  been  incorrectly  adopted  by  Marth. 

But  there  is  another  point ;  for  the  relation  between  M  and  a  is 
not  so  simple  as  the  equation  above  used  by  Mr,  do  Sitter  would 
imply.  If  we  refer  to  the  relation  quoted  on  p.  302  above,  it  will 
be  seen  that  if  the  right-hand  member  is  t-aken  as  known  it  is  not 
the  mass  i/M  simply,  but  the  quantity 

uhich  varies  as  a^,  ^  being  the  sum  of  the  masses  of  Jupiter  and 
the  satellite  considered,  and  the  second  factor  chanfjing  with  the 
Mitellite^  and  involving  the  quantity  p~\pt  which  elands  at  least  an 
badiy  in  need  of  correction  as  does  any  element  of  the  system.  For 
what  reason  are  these  quantities  dropped  out  of  account? 

I  think  it  would  be  out  of  pliice  to  diseusa  the  results  arrived  at 
by  Mr.  de  Sitter  at  present;  for  unless  these  difficulties  are  met  it 
is  very  bard  to  know  what  weight  to  attach  to  accordances  with 
rvsullB  elsewhere  determined  ;  1  trust  Mr.  de  Sitter  may  be  able 
to  throw  some  light  on  these  points  and  to  show  that  he  has  not 
ignored  them:  in  that  ca>«e  I  shall  hope  at  some  future  time  to 
return  to  the  consideration  of  his  results.  K.  A.  Sajitsos. 

ObMrvatorj,  Durham. 
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CuTHBEUT  Peek. — Tt  is  with  deep  regret  that  wp  announce 
the  death  of  Sir  Cuthbert  Ixigar  Peek,  Bart.,  ot  Itousdon,  Lymi^ 
Begis,  and  23  Belgrave  Square,  S.W.  Sir  Cuthlvrt,  who  wh« 
but  46  years  of  age,  died  on  July  6  at  Brighton,  where  he 
had  IwftD  staying  tor  about  six  months,  suffering  the  greater 
portion  of  the  time  from  congestion  of  the  brain.  Prom  the 
outset  of  biH  illness  it  was  feared  there  was  but  slight  hope  of  hi^ 
recovery.  Deceased  was  the  only  child  of  Sir  Henry  William 
Peels,  the  first  Baronet,  of  Wimbledon  House,  and  for  many  years 
Al.P.  for  Ensfc  Surrey,  a  partner  in  the  firm  of  Messrs.  Poi»k 
Brothers  &  Co.,  Eastchenp,  by  his  marriage  with  Margaret  Maria, 
second  daughter  of  Mr.  Wilhaui  Edgar,  of  Eagle  House,  Clapham 
Common.  Bom  on  January  .^oth,  1855,  he  was  educated  at  Eton 
and  at  Pembroke  College,  Cambridge,  graduating  B.A.  in  1S79. 
Sir  Cuthbert  Peek  succetidcd  to  the  baronetcy,  and  the  estates  his 
father  had  pur^'hased  in  Surrey  and  Devonshire,  on  the  denth  of 
Sir  Henry  Peek  in  August  1898,  From  on  early  age  the  deceased 
baronet  wasaeealoua  student  of  scientific  and  antiquarian  subjects, 
ond  in  1S81  made  on  extensive  journey  in  t)ie  liltle-knowTi  parts 
of  Iceland.  On  his  return  he  estabUshod  a  small  observatory  in 
the  grounds  of  his  father's  house  at  Wimbledon  and  worked  uith 
a  three-inch  equatorial.  In  1882  he  went  tu  Australia  to  observe 
the  transit  of  Venus,  taking  with  him  a  6'4-inch  c<iuatorinlly 
mounted  telescope,  chronometers,  and  other  necessary  apparatus, 
his  observing  station  being  at  Jimbour,  Queensland,  where  for 
about  siv  weeks  in  November  and  December  he  observed  a  large 
number  of  double  stars  and  clusters,  paying  particular  attention 
to  the  nebula  surrounding  ij  Argus.     The  transit  of  Venus  was  not 

m,  owing  to  clouds,  but  Sir  Cuthbert  often  remarked  that  this 

lused  liim  little  regret,  for  he  felt  amply  repaid  for  the  journey 
)y  his  observation  of  the  wonders  of  the  southern  sky.  After 
extensive  travels  in  Australia  and  >*ew  Zealand,  he  returned  to 
England  in  August  1S83,  bringing  with  him  a  considerahlo 
collection  of  curious  and  interesting  objertu,  which  further  enriched 
the  famous  museum  established  by  his  father  at  Kousdou. 

The  Kousdon  Observatory  was  erected  in  1884,  and  is  a 
substantial  building,  standing  east  and  west,  containing  on  tho 
ground  floor,  a  transit-room  on  the  east,  and  a  computing-room 
and  library  on  the  west,  the  centre  being  nwupied  by 
photographic  dark-room  and  chemical  laboratory,  and  over  this  is 
the  circular  equatorial  room,  covered  by  a  16-foot  copper  dome. 
Here  is  monnted  the  6*4-iDch  Merz  refractor  which  has  been  used 
in  the  observations  of  variable  stara  for  the  last  16  yean*. 
At  the  beginning  of  this  rcscarrli  in  1886  the  literature  on  th** 
Buhject  was  very  scanty,  and  star-charts  and  lists  of  comparison 
stan*  (such  as  now  make  observation  easy)  were  rery  mre,  the 
K^.  and  dccLiiiatioa  being  in  most  caaei^  the  only  information 
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obtainable,  and  some  of  th«  long-penod  vnriabiRS  were  only 
identified  after  months  of  patient  watching.  About  25  long-period 
variables  have  been  re^larly  observed,  and  as  most  of  these  are 
circumpolar  in  this  latitude  their  light-variations  are  continuously 
n*eorxied.  Up  to  the  end  of  1900,  the  magnitude  determinations 
numbered  6809,  by  the  method  of  Arj^elauder,  each  observation 
consisting  of  5  comparisons  with  known  stars  in  thft  same  field 
267  maxima  and  227  minima  have  been  observed.  The  results 
have  appeared  from  time  to  time  in  various  pL^pindiwila,  and  five 
pamphlet-H  of  variable  star  noU^s  have  been  published  in  which 
the  light-changes  of  ten  variables  have  been  dealt  with  and 
illufltrated  by  diagrams  of  li^ht-curvea. 

Sir  Catbbert  was  fully  alive  to  the  value  of  continuous  work  on 
a  definite  system  with  the  ^ame  instrument  and  observer,  and  was 
much  gratified  that  the  work  had  thus  gone  on  at  Rousdon  for  so 
many  years,  lie  had  no  faith  in  the  practice  of  smoothing 
curves,  but  was  convinced  that  the  irregularities  in  many  of  the 
variables  were  real,  and,  though  our  knowledge  of  the  cause  was 
now  slight,  believed  that  some  day  a  complete  explanation  of  these 
singular  changes  will  be  discovered. 

*J'he  meteorological  department  was  Founded  in  1883  with  the 
usual  instruments  of  a  second  order  station.  It  has  been 
Kradualiy  extended  by  adding  evaporation  tanks,  sunshine 
recorder,  barograph,  registering  pluviometer,  and  various 
patterns  of  anemometers,  for  which  a  separate  iron  toA-er  has  been 
erected.  Seventeen  annual  volume*  have  been  piiblJshed  and 
weekly  and  monthly  weather  notes  havo  been  supplied  to  the 
local  papers  for  many  years  past. 

The  Observatory  was  often  open  to  visitors,  and  the  genial 
baronet  was  never  happier  than  when  showing  to  delighted  friends 
the  wonders  of  the  heavens,  or  explaining  to  interested  enquirers 
the  construction  and  working  of  the  complicated  meteorological 

»paratus  in  use  for  the  weather  records.  Sir  Ciithbert.  was  a 
^eliow  of  the  Society  of  Antiquaries,  Hon,  Secretary  of  the 
Anthropological  Society,  on  the  Council  of  the  lioyal  Meteoro- 
logical Society,  and  also  on  that  of  the  Royal  Greographical.  which 
Society  be  has  endowed  with  a  medal  for  the  advancement  of 
geographical  knowledge.  Another  of  his  interests  in  life  may  be 
inferred  from  the  fact  that  be  presented  a  challenge-cup  and  an 
annual  prize  to  be  shot  for  by  the  members  of  the  Cambridge 
University  Volunteer  Corps.  He  married  in  1884  the  Hon.  Augusta 
Louisa  Brodrick,  eldest  daughter  of  Viscount  Midleton,  and  sister 
of  Mr.  St.  John  Brodrick,  the  Secretary  of  Stnte  for  War.  He 
leaves  two  sons  and  four  daughters.  His  elder  son,  Wilfrid,  who 
succeeds  to  the  baronetcy,  was  born  on  October  9th,  1884. 

C.  Gkovbk, 


Thumax  11e5RY  Saffojid. — It  is  announced  that  Prof.  SafFord, 
9E  Williams  College  Observatory,  Massachusetts,  a  distixiguished 
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American  representative  of  Astronomy  of  the  older  school,  died 
on  June  13  last  at  the  age  of  64. 

Truman  IJenry  Safford  began  his  astronomical  career  at  Han'urd 
College  Observatory  under  GJ.  P.  Bond  the  second  Director,  and  in 
the  years  1S60  to  1863  he  waa  not  only  observing  diligently  but 
vns  also  employing  himself  in  computing  orbits  of  comets  and 
planets  and  in  making  researches  of  a  high  class.  Specially  may  be 
mentioned  his  investigation  of  the  proper  morion  in  declination  of 
Sirius,  which  atlded  stn»ng  contirmatiua  to  the  views  entertained  by 
Bessel  and  Peters  respecting  the  source  of  similar  irregularities  in 
right  ascension,  that  the  variations  of  proper  motion  mighc  be 
due  to  the  presence  of  a  neighbouring  companion  of  considerablo 
mass.  The  subsequent  discovery  of  a  companion  to  Sirius  by 
Alvan  Clark  is  well  known,  in  March  1863  Mr.  Safford  wa« 
made  Assistant-Observer,  the  second  position  in  the  Ohaervatory, 
which  was  mentioned  in  the  Iteport  of  the  Committee  of  Overseers 
for  the  ye^r  1863  in  these  words:— •*  The  easly  development  in 
this  young  man  of  mathematical  power  of  a  very  high  order  joined 
to  a  ^eal  iu  the  prosecution  of  original  astronomical  inquiries 
scarcely  less  remarkable,  renders  Ihis  appointment  a  peculiarly 
acceptable  one.  During  the  last  year,  in  addition  to  other 
pressing  duties,  he  has  determine<l  the  right  ascension  of 
seventeen  hundred  stars  and  the  declination  of  four  hundred 
and  fifty  with  the  injured  circle,  whose  results,  as  we  have  often 
had  occasion  to  say,  can  only  be  made  of  value  by  reductions 
involving  much  labour  and  time."  Prof,  Bond  died  on  1S65 
February  17,  and  the  report  for  the  year  1864  was  pre[>ared  by 
]Mr.  Safford.  Prof.  Bond  at  the  time  of  his  death  was  engaged 
in  the  pre[>aration  of  bin  monograph  on  the  Nebula  of  Orion, 
which  was  completed  by  Safford  and  forms  Vol.  V.  of  the  Harvard 
Annals. 

In    1863   an  Astronomical   Society  had    been  establislied   in 
Chicago,    whose    mem  hers    had    made   efforts    to    establish   an 
Observatory.     The  effect  of  these  was  the  Dearborn  Observatory, 
built  on    the   grounds  of   the  Chicago   University,  whose  Urt^atj 
Equatorial  with  an  object-glass  of  18^  inches  aperture  and  23  feel 
focal   length  was  set  up  in  May  1864.     T.  11.  Nafford  wus  ap-' 
pointed  the  first  Director  of  this  Observatory.     Here  during  thsj 
first  three  years  of  his   ofiice  he  devoted  most  of  his  time  to^ 
tJie  observation  of  nebid»,  discovering  about  one  hundred  not 
previously  known.     In  1868  a  meridian  circle  was  added  to  the] 
equipment,  and  the  Observatory  took  part  in  the  formation  ol 
the  *  Astronomische  Oesellschaft '  Catalogue,  zone  35°  to  40^  Ni 
declination  being  alotted  to  Dearborn*.     The  expenses  of  thii 
observatory  were  borne  entirely  by  private  munificence,  and  th< 
paralysia  caused  by  the  great  tire  of  Chicj^jo  in   1871   depriw 
iSaffurd  of  his  support,  am]  for  the  next  five  VKars  family 
made  it   necessary   for  him   to   atteud  to  a  more  rfmunerativi 
*  Tliii  »uiip  i»  now  being  OuiatiHl  by  the  Lund  ObkcrvKtorj. 
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employment,  and  he  did  geodetic  and  astronomical  work  for  the 
United  SlateB  eogineere  who  were  conducting  extensive  operalioas 
in  tlie  central  portion  of  the  country.  Lti  the  year  1S76  he 
accepted  the  Field  Memorial  Professorship  of  Astronomy  ia 
"W^iJliams  College,  Williamatown,  Mass.,  where,  in  addition  to 
the  duties  of  hia  professorial  chair,  he  haa  made  many  investiga- 
tions relating  to  stellar  astronomy  of  position.  Spet'ially  may 
he  mentioned  a  paj>er  on  '*  Certain  groups  of  Stars  with  coramoa 
proper  Motions,"  published  in  the  Monthhj  Aotices,  vol.  xxxviii,, 
also  a  discussion  of  the  lengthy  and  valuuhio  observations  at 
fireenwich  under  Maskelyue  aud  Pood,  for  the  purpose  of 
deducing  corrections  to  the  places  of  the  j>lanet8  observed  by 
them  to  make  them  romparable  with  modern  systems.  His 
conclusions  as  to  the  merits  of  these  astronomers  as  shown  by 
their  work  are  interesting.  Prof.  Sufford  took  much  interest  in 
all  surh  corrections  and  small  details  relating  to  fundamental 
astronomy,  aud  wrote  several  valuable  memoirs  on  Personal 
Equation,  the  latest  possibly  being  "  Tho  Psychology  of  tho 
Personal  Etj nation/'  published  in  the  American  Science  for  1897 
November  26.  in  which  he  compared  the  numerical  results  for 
"reaction-time"  as  found  by  psychologists  witli  the  lengths  of 
the  equation  found  by  astronouit^rs.  As  Director  he  published 
star  catalogues  made  from  observations  at  the  Williamstown 
ObserTtttory.  A  comparison  of  one  of  these — that  of  the  Polar 
Kigbt  Ascensions  for  1SS5  with  tlie  Greenwich  i83o  Catalogue — 
will  be  found  under  his  name  in  tho  Mcmtkh/  Noti/^rs^  where 
there  are  many  similar  papers  by  him.  II©  was  elected  an 
Associate  of  the  Hoval  Astronomical  Society  in  May  1866. 

H.  P.  H. 

Ai>oi'PH  CiiHisTiAN  WiLHELM  ScTTTn. — We bave  been  informed 
also  of  the  death,  which  happened  on  July  i  last,  of  Dr.  Schur, 
Director  of  the  Gottingen  Observatory,  at  the  comparatively  early 
ag^  of  55. 

Wilhelm  Schur  was  born  at  Altona  in  the  year  1826.  He 
joined  the  Kiel  University  in  the  yoar  iS6j,  and  in  the  year  1866 
proceeded  to  Gottingen,  where  two  years  later  he  received  the 
Doctor's  degree  for  a  computation  of  the  orbit  of  the  double  star 
70  Ophinchi  by  the  use  of  Klinkerfue's  formula.  After  this  ho 
»p*rnt  some  years  at  Berlin,  part  of  which  he  spent  in  helping 
Dr.  Auwers  in  his  new  reduction  of  Bradley's  observations,  and 
during  the  latter  part  of  the  penod  was  on  Assistant  in  thu 
'Geodetic  Institute.     He  «ont  with  the  German  expedition  under 

■of.  Seeliger  to  tho  Auckland  Islands,  to  observe  the  Transit  of 
Venus  of  1874.  In  1873  it  was  determined  to  establish  au 
Observatory  at  Strasburg,  with  Dr.  Winnecko  as  Director,  and 
Dr.  Schur  was  appointed  his  Assistant,  a  post  which  he  filled  with 
leal  and  energy.  One  of  the  four  heliometera  which  had  been  used 
by  German  expeditious  in  the  Transit  of  Venus  was  subsequently 
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transferred  to  this  Observatory,  and  observations  with  this  and 
the  other  three  instruments  gave  Dr.  tScbur  material  lur  an  able 
(k'termimition  of  the  ma»8  of  Jupitor  •.  In  1882,  Dr.  Winnecke 
was  compelled  by  extreme  ill-health  to  resign  his  post  and 
Dr.  Schur  was  appointed  to  ancceed  him.  His  talent  as  Director 
niay  he  jutlged  from  certain  papers  iu  the  Astronomvuche  Nach- 
richUn  fur  1883  and  18S4,  in  which  he  disciibsed  iti  a  niast^rljr 
manner  eertain  features,  such  as  pivot-errors,  flexures,  and  colliiiui- 
tion,  of  the  Hepsold  meridian  circle  of  the  Observatory.  In  1886 
l^r.  Schur  accepted  the  Directoraliip  of  the  Kuyal  Observatory, 
Gottingen,  where  the  large  heliomoter  afforded  him  work  suitable 
to  hia  taste.  He  has  made  and  published  careful  and  accurate 
triangulations  of  the  stars  in  certain  clustera,  such  aa  the  Pnesepe 
and  the  groups  around  h  and  x  Persei,  one  of  which  was  ruoeutiy 
reviewed  in  these  pages  t.  Dr.  Schur  was  elecleii  an  Associate  of 
the  Royal  Astronomical  Society  in  1898  Dec.  The  science  luses  a 
hard  and  painstaking  worker  by  his  somewhat  premature  death. 

EnNST  Lamp. — We  aUo  have  to  announce  the  death,  on  May  f  o 
last,  of  Dr.  E.  Lamp,  which  took  place  at  Ruanda,  on  the  East  Coa&t 
of  Africa.  Dr.  Lamj)  will  be  remembered  for  his  contributions 
to  the  Asironomixchf  NafhrichUn.^  for  his  cometary  observations 
and  computations,  and  his  reductioQ  of  meteorological  observo* 
liuns.  From  1S74  to  1877  he  was  at  the  Geodetic  Institute  iu 
Berlin,  from  1877  ^^*  '^97  *^  ^'**^  ^**^'  Observatory.  Returning 
to  the  Geodetic  XnstituU?  in  1897,  he  was  sent  out  on  the  German 
Boundary  Commission  in  East  Africa  in  1900.  Dr.  Lamp  was 
born  in  1850. 

C.  M.  GAumBEKT. — The  recent  death  of  tins  distinguished 
French  selenograpber  is  thus  referred  to  in  the  Bulletin  of  the 
French  Astronomical  Society: — **This  Society  and  astronomy  iu 
getieral  bus  just  suffered  a  great  loss.  One  of  the  founders  of  this 
Society,  the  painstaking  selenograpber  Gaudibert,  of  Vaisou 
(Vaucluse),  ended  a  life  entirely  devoted  to  doing  good  and  to 
KL-iencc,  ou  Sunday.  Juue  9.     He  was  bora  on  1823,  March  4.'' 

Peter  QtrruRiK  Tait. — Though  he  was  scarcely  an  astronomer, 
it  may  not  be  considered  out  of  place  to  record  here  the  death  of 
Professor  Tait,  of  Edinburgh  Uuiversityj  who  died  on  July  4  at 
the  age  of  seventy  yeai-s. 

Tait  was  Senior  Wrangler  in  the  year  185^,  beinc  then  only 
twenty-one  years  of  age,  and  in  1S54  was  Appointed  Ppofee«or  of 
Mathematics  iii  Queen's  College,  Belfast.  In  jS6o  hewat  electisd 
to  the  Chair  of  Natural  Philosophy  in  Edinburgh  University, 
which  be  occupied  Ufitil  February  of  this  year,  when  be  was  com- 
pelled by  illness  to  resign  his  office.  Prof.  Tait  will  lie  remembered 
a«*  I  ho  author  of  niany  mathematical  bowk*.  Thompson  and  Tait'rt 
'  Natural  Philosophy,'  of  which  he  was  the  autbor  in  combiualiou 
with  Lord  KeJviu,  is  classic. 

*  K«f»rred  to  by  Prof.  Sampton  on  p.  303. 
t  1901,  Febnuu';,  p.  97. 
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CORRESPONDENCE. 
To  Oi$  Editon  of  '  TIis  Observntory.* 

The  Perseid  Meteors  again. 
Gentlemen, — 

Iq  my  Iett<»r  printed  in  your  nomber  far  August  1S97 
(rol.  XX.  p.  318)  I  pointed  out  tbiir,  so  far  ss  is  knowu,  Forster 
was  the  tirst  persou  to  notice  the  fact  of  an  annual  recurrence  of 
meteors  about  the  loth  of  that  month.  But  it  would  seem  that 
the  earliest  record  of  an  actual  appearance  of  that  shower,  with 
mention  of  its  exact  date,  itt  bv  Sir  William  Hamilton  at  Naples, 
in  the  year  1779  {PhU,  Tram.  vol.  Ixx.  p.  63).  It  is  contained  in 
a  paper  on  the  recent  eruptions  of  Mount  Vesuvius  ;  a  jireat 
number  of  meteors,  he  says,  were  noticed  on  the  evening  of  the 
gth  of  August,  and  it  seems  to  have  been  thought  that  these  were 
in  some  way  connected  with  the  eruption.  But  earlier  appearances 
were  probably  recorded,  and  it  would  be  of  great  interest  and 
importance  if  their  dates  could  be  determined  even  nppnuiniately, 
80  as  to  ascertain,  if  [jossible,  whether  these  undergo  any  chango 
in  the  course  of  centuries  similar  to  that  known  to  take  place  in 
the  Leonid  stream.  Unfortunately,  in  the  case  of  the  JPerseids 
the  question  is  further  complicated  by  the  circumstance  that  we 
ars  several  days  passing  through  the  stream,  and  in  early  incom- 
plete records  it  is  not  easy  to  tix  the  date  of  the  appearance  of  the 
central  part. 

My  attention  has  been  redirected  to  these  bodies  (now  again 
approaching  us)  by  a  letter  from  M.  Antoniodi,  of  Juvisy.  He 
refers  to  a  passage  in  Cedrenus  describing  a  remarkable  meteoric 
display  which  was  noticed  at  Constantinople  early  in  the  reign  of 
Justinian.  It  appears  to  me  evident  that  this  is  the  one  referred 
to  by  Chladni  (*  Ueber  Feuer-Meteore/  p.  88),  who  does  not  give 
his  authority,  but  writes  : — 

**  Im  Jahre  533  oder  im  5ten  Jahre  Justinians,  wo  man  sie 
Tom  Abend  bis  an  den  Morgea  in  solchen  Menge  sab,  dass  es 
grosses  Sehivcken  erregte  und  man  glaubte  nie  etwas  so  Wunder- 
bares  gesehen  /.u  huben." 

The  expression  of  Cedrenus  is  that  there  was  bo  great  a  rushing 
of  the  stars  that  all  persons  were  frightened  and  exclaimed  "  The 
stars  are  falling'."  but  knew  not  what  it  portended. 

KaemtB  quote's  from  Chludni  in  his  '  Meteorologio '  (vol.  iii. 
p.  231 )  and  Quetelet  in  his  well-known  '  Catalogue  des  principales 
Apparitions  d'Etoiles  filantes'  (p.  27),  both  giving  the  date  as 
A.D.  533.  But  1  think  I  can  snow  that  thn  display  really  took 
place  the  rear  before.  Justinian  ascended  the  tlirono  in  April 
A.U.  527  ;  the  sedition  at  the  circus  or  hippodrome,  known  in  history 
as  the  Ntka,  broke  out  in  the  iifth  year  of  his  reign,  and  as  the 
month  was  January,  this  was  in  a.d.  532.  Cedrenus  states  that 
tho  star-foUiog  was  in  the  same  year,  so  that  it  m\i&t  have  been 
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(if  later  thao  April,  which  in  practically  certain)  in  the  sixth  year 
of  Justinian  (not  the  tifth,  which  is  simply  a  mistake  of  Chlodui^ 
followed  by  Quetelet)  and  in  a.d.  532  •.  Thu  probiibility,  then,  is 
Tery  great  that  it  waa  the  same  diflplay  noticed  in  China,  which 
took  place,  according  to  Biot,  on  August  28  in  that  year. 

Now  if  these  were  Perseids,  and  if  we  could  rely  upon  the  date 
assigned,  it  would  eeem  to  indicate  tliat  the  shower  takes  place  at 
present  about  three  weeks  earlier  than  it  did  fourteen  centuries 
ago ;  but  to  draw  such  a  conclusion  would  be  verj'  precarious  in 
the  present  state  of  our  knowledge,  especially  in  view  of  Sir 
William  llamilton's  observation.  Quetelet  quotes  from  the  first 
volume  of  the  Complet  Urndusf  a  statement  tbat  a  display  was 
seen  in  the  month  Kcdjeh  in  the  year  1029.  In  his  first  paper  ho 
says  that  this  was  in  the  month  of  August,  but  in  liis  second  he 
adds  that,  according  to  Kerrick,  that  mouth  began  on  the  i6th  of 
■luly.  The  Moliammedan  calendar  Lad  not  then  begun,  and  by 
the  old  Arabic  calendar  (the  names  of  the  months  in  v\hich  were 
afterwards  retained,  but  the  chronology  became  ([uiu?  lunar)  Redjeb 
or  Kajeb  was  the  seventh  month  iu  the  year,  and  prol)»bly  included 
part  of  our  July  and  only  a  part  of  August,  no  that  the  meteoric 
display  would  not  be  later  than  the  middle  of  that  month. 

Perhaps  the  above  remarks  may  impart  some  additional  interest 
to  a  careful  Bcries  of  observations  of  the  Peraeid  meteors  on  their 
forthcoming  return.  They  are  at  any  rate  more  constant  friends 
than  the  Leonids,  and  as  even  on  the  10th  of  August  this  year 
the  Moon  does  not  rise  till  past  midiiight,  she  will  not  much 
interfere  with  their  observation.  Yours  faithfully, 

BlacVhealh,  1901,  July  1.  W.  T.  LtRX. 


Motion  of  the  Red  Spot  on  Jupiter, 

The  following  estimated  transit  times  of  the  red  spot  have 
been  made  here  since  the  early  part  of  September  igoo: — 

1.  T.  Longitudu. 

b       m  a 

1900  September    3    7     lo  44*4 

1901  Ft-hruary     13    17     37  43*4 

3Iay               I    ••     t6     21  4^*4 

7S  '  U  24  43'^ 

»« >3  35  4S'9 

June  14  12  34  45-9 

34  10  46  447 

26  12  28  47*1 

*  la   QuetAlrt'i  *rcon<l   paper  ('r^our.  .ri»,*  1841)  lio  nya  Umk 

Ilcrrick  UimI  tujjgc«Ti»d  U\i«  »<i  tno  mort?  ]^r 

t  Th«  irriMvAiv  be  give*  to  p.  29}  iaceruiuiv  -.'rruueooi,  wid  J  ttarv  not 
able  lo  OutX  Vb«  jtloce. 
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44*6 

45-« 
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44-8 

465 


Tb<?  first  two  obsorvatums  were  obtained  with  a  4-in,  Cooke 
refractor,  power  240,  the  retnaindor  with  a  lo-in.  Browning  reflector, 
power  J 1 2. 

Between  1898  March  and  1900  September  3  the  longitude  of 
the  marking  in(*r<<wod  from  about  23^  to  44",  or  at  the  monthly 
rate  of  o^'7,  relatively  to  Mr,  Crommelin's  system  II,  baaed  on  the 
period  9''  55"  4o''63,  Durin«^  the  2^  years  included  in  the  period 
referred  to,  the  rotation  period  of  the  spot  was  therefore 

9'  55""  41-6. 

But  from  1900  September  3*0  1901  July  28  the  east-erly  drift 
in  longitude  bos  amounted  to  about  2°  ouly,  which  corresponds  with 
a  rotation  period  of 

19*'55"40*> 
80  the  iucreiwe  of  velocity,  relatively  to  its  rate  in  the  few  preceding 
years,  seems  to  have  been  well  marked  during  the  last  10  months. 
Your  sincerely, 
fiuhoiMton,  Bristol,  W.  F.  DB.vyiNO. 

H  ]90i,  July  39. 

Anomalous  OccultaiioM, 
QESThtaas^  — 

Prom  the  notice  which  my  paper  on  this  subject  receives  on 
page  210  of  your  valuable  journal,  I  fear  that  I  mu»t  have  failed 
to  express  my  ideas. 

I  had  no  intention  of  referring  to  the  phenomenon  of  stars 
•*  hanging  on  the  limb  "  or  '•  projection  on  the  disk  "  of  the  Moon, 
as  such  is,  in  my  opinion,  of  nocorimical  interest  whatever,  it  being 
an  optical  or  subjective  effect,  which,  in  my  own  experience,  can 
be  produced  nt  any  time  by  ill-focu9sing.  I  have  practically  no 
experience  of  bright-limb  occultations,  but  should  think  that  such 
are  more  liable  to  **  projection ''  than  dark-limb  occultations. 

The  phenomenon  that  I  desire  to  draw  attention  to  ie  oF  quito 
a  different  order,  and  would  still  exist  in  spite  of,  or  even  edong 
with,  *'  projection." 

If  a  star  is  a  wide  double,  so  that  each  component  can  be  clearly 

seen,  it  is  quite  evideut  that  these  components  will  in  general  be 

Ited  at  different  times.     What  will  be  the  effect  if  we  imagine 

components  to  bo  lessening  their  distance  ajjart  ?     Clearly 

that  the  difference  of  times  of  separate  occultation  will  got  le#)8 

£  until  it  becomes  too  small  to  be  recognised  as  due  to  two 
xxiT,                                                              2d 
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phenomena.  Thus  u  double  stcir  can  disuppear  m  two  distiDct 
stages,  or  it  may  glide  out  more  or  le-js  slowly,  or  disappear  in- 
etant&neously,  which  is  the  iiaual  manner,  in  which  case  tt  cannot 
be  distinguished  from  a  single  star. 

Afi  such,  this  flubject  has  only  been  meagrely  discussed  in  the 
past.  The  long  papers  by  South  and  Airy  and  others  seem  to 
have  no  hearing  whatevBr  on  it.  As  far  as  my  cursory  examination 
goes,  it  has  only  been  referred  to  on  a  few  occasions,  vir. : — 
(i)  Burgs  observation  of  the  occuitation  of  Antares,  where  Burg 
clearly  fathomed  what  he  had  seen,  but  was  pooh-poohed  out  of  it 
by  Bode's  learned  but  erroneous  expLination;  (a)  Barnard's 
obatrvations  confirmed  by  Burnbam;  (3)  Tebbutt's  and  another's 
ol)8t'rvations  of  r,  Arietis. 

In  looking  over  the  long  lists  of  occultations  of  Aldebaran  (which 
seems  to  be  by  iar  the  moijt  observed  star  at  occultations),  the 
records  in  no  case  give  any  indication  of  duplicity;  but  projection 
on  tiie  disk  is  common,  probably  due  to  the  telescope  having  been 
focufised  on  the  red  star,  whereby  the  Moon  will  be  slightly  out  of 
focua. 

It  is  very  seldom  that  any  old  record  of  a  star  gliding  or  fading 
away  or  disappearing  in  two  stagee  occLir^.  "With  Spica  1  have  so 
far  only  come  across  one  fair  case,  viz. : — 

"T.  W.  Burr,  1857,  May  6.— Spica  appeared  to  t^merge  more  in 
the  leisurely  manner  of  Jupiter's  sntellites  in  January  last,  than 
iiiHtantancously  as  the  stars  usually  do.''     {M.  N.  xvii.  p.  203.) 

One  positive  case  must  be  allowed  to  outweigh  many  negative 
cases — firstly,  because,  if  the  position-angle  of  the  double  star  is 
tangential  to  the  MoonV  limb  at  contact,  the  occuitation  will  still 
be  instantaneous  ;  this  may  be  modified  by  irregularities  of  the 
Mogu'k  Jimb,  whose  effect  is  here  at  a  maximum:  :<eoondly,  it  is 
not  every  ol)8erver  who  take^t  the  trouble  to  nvord  miuutiae. 

Spica  when  undergoing;  occuitation  in  the  most  favourable  oon- 
[-ditioDS  as  to  distance  of  its  components  and  their  angle  to  the 
Moon*8  limb  may  still  be  ho  close  that  the  successive  intervals 
appear  as  oue  to  the  human  mind  ;  but  there  are  doubt  Icsh  many 
other  double  stars  intermediate  between  Spica  and  doubliis  of  too 
long  a  period  to  be  discovered  by  spectroscope,  yet  too  close  to  be 
discovered  visually,  that  may  reveal  themselves  by  thu  magnification 
duo  to  the  Moou  taking  an  appreciable  time  to  traverse  a  space  too 
minute  for  direct  measurement. 

I  would  like  to  draw  attention  to  the  valuable  Beries  of  occiilta- 
tions  by  Mr.  Tebbutt.  His  notes  may  well  serve  as  models  to 
others.  I  believe  the  coiiKcientious  <>l>Mervtir  ha^  a  pleaaaut  and 
UHefnl  field  open  to  him  in  the  careful  ob±»ervation  of  dark-ltmb 
Oi'cidtations  by  merely  noting  in  wliat  manner  tlie  «tar  disappears. 
'These   can    he   io*)ked  for  evcir  ch-ar  eveniu;;  '  (wo  and 

'•ight  days  of  t)ie  Mof>n'f*  age.     No  predidions  ur  1  v. 

Cape  of  Gwd  Hopf ,  Yk^MXh  Uui\x  fui  ly. 

1901,  May  35.  U.  T.  A,   l^M^. 
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P.S. — Sina*  writing  the  above  I  have  been  favoured  with  a 
letter  from  Mr.  C.  L.  Brook,  of  Meltham,  Yorks,  who  quotes  two 
(ttrikiug  cases  of  anomalous  occultation,  which  I  re!at«  olmoat  in 
hii)  own  words  : — 

Xt  Orionia. —  I  obMrvod  Uie  di«appearani»  and  rvappeonuice  of  this  star  on 
1900.  Nor.  t}.  At  diMppeamnoe  I  coald  not  follow  toe  atar  quit«  up  Co  the 
MrKTi'ii  limb  ;  biit  at  renppaamnce,  which  took  plac«  at  the  dork  limb,  I  made 
tba  fullowing  not«:— The  rei^ipearanoe  wu  not  instantaoeotii*,  but  took  plnM 
in  two  ilistinct  atepa,  geparotod  by  an  int«rral  not  far  from  ^  MKioiid.  I  afteiv 
w&nlii  rfod  in  hii  'Handbook  of  Aatronomy,'  edition  18S9,  vul,  i.  p.  35S,  that 
Mr.  ObaniberA,  1863,  Oct.  30,  had  obtwrred  the  emeraiou  of  thii  gtar  (it  is 
printed  ^j  by  error  in  the  Handbook)  not  to  ho  instAntaneoiis. 

D,M.  +i8°iH9— On  1901,  April  23, 1  noted:— "This  8tar  was  occulted  in 
two  portiOQA.     About  {  of  the  light   diaappwired  first,  and  stVr  an  interval, 

imatad  at  not  tew  tlian  z  ■oconda,  the  remainder  diiiappemrt^  inatantan- 
oualy."    Afterwards  I  tdentifled  tho  star  as  the  biiiarjr  OS  156. 

Aa  to  the  case  of  c  Cancri,  tnpntionod  by  Mr.  FCnobel  at  the 
meeting  of  the  li.A.S.,  Dr.  Copeland  \vTote  about  the  ocoultatioa 
►f  that  Htar  on  1863,  April  26  : — 

About  three  quarters  of  the  light  disappeared  in  the  usual  instautaneous 
and  after  an  interval  of  [us  near  as  I  oan  judge)  rather  more  than 
a  Moond  the  reuiaining  portion  diMppeared. 

Mr.  Chambers  wTiting  about  this  says: — "Dawes  regarded  this 
%a  a  decisive  indication  that  tht't  star  was  double,  though  he  failed 
[-to  verify  the  surmise."  It  is  also  proper  to  rooiark  that  the  same 
o«.'ultation  of  1:  Cancri  was  observed  by  Mr.  T.  W.  Buer,  and 
recorded  as  "  instantaneous  "  ;  but,  as  I  have  already  pointed  out, 
A  really  double  star  does  not  necessarily  disappear  in  two  stages  if 
'jt  is  a  wide  pair. 

[Those  who  have  read  Mr.  Lanes^s  paper  in  the  April  number  of 

;h€  Montlihj  N(\Ucn  will  certainly  not  think  that  he  has  "  failed  to 
•xpres.«  his  ideas  " ;  but  as  the  |)aper  was  not   read  in  extaiso  at 
Iho  nifVJting,  and   Mr.  Knobers  subsequent  remarks  were  made, 
»nd  our  not*  was  written,  with  r^^fen^nce  to  the  abstrat't  read  to 
[tho  Society,in  whicli  the  word  "gliding"  did  not  occur,  Mr.  Inuea 
'ha*,  perhapa.  reai»on  for  feeling  that  a  wrong  construction  has 
been  put  on  his  words.     The  distinction  betweeu  the  phenomenon 
'hanging  on  tlie  Hmb,"  nunitioned  iu  our  note,  and  the  "disap- 
pearing in  two  stages,"  which  occurs  in   Mr.  Inncs's  paper,  is, 
lowe^er,  so  subtle,  that  we  still  think,  as  when  our  uot«  was 
itten,  that  he  would   be  well  advised  I0  include  thesw  in  hia 
jollvction.       iSir    George    Airy's   memoir,   we    believe,   included 
inoTnaiouH  occultations  of  this  kind. 
A«  t/)  th<*  s*K;ond  paragraph  of  Mr.  lnui>'**s  letter,  it  stiunis  neces- 
irv  to  say  that  in  our  opinion  no  astronomer  ought  10  tell  another 
itronoraf*r  tliatthtf  uhenouifntm  he  records  is  due  to  ill-focussing. 
[t  remind?*  one  a  littlt^  of  the  sciontific  society  oji  tlu'  Stanislaus, 
livbichtft'*  Bwt  llartti  relates,  ended  in  the  member*  throwing  the  old 
sandstcmt*  at  one  another;  and,  K'^ides.  it  it  alvvnyN  possible 
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thnt  the  other  man  can  handle  hia  telescope  as  well  as  the  tnui 
who  makt'S  the  charge.  With  regard  to  Mr.  lunes's  opinioD  tliat 
the  phenomenon  known  as  **  projection  on  the  disk  is  a  sub- 
jective or  optical  cfTcet  (which  has  been  previouslr  augge«t^),  I 
am  glad  to  take  this  opportunity  of  calling  attention  to  a  iittie 
piece  of  evidence.  On  some  ocxiasions,  the  most  recent  of  these 
being  the  Lunar  Eclipse  of  1899,  Dec  i6, 1,  with  others,  haveoV 
Berred  many  cKxultatioDs  at  one  sitting,  under  tke  same  conditions 
of  person  andnf  lelescopt*,  and  1  have  on  these  occfl/tions  seen  Mara 
disappear  and  reappear,  some  suddenly,  others  project^^d  on  the  disk» 
and  oiiiera  apparently  gliding  behind  or  from  U;hind  the  Moon* 
It  will  be  seen  from  the  records  of  these  •  that  these  different  kindA 
of  occultation  appear  promiscuously  in  order  of  time,  and  I  believe 
they  have  no  connection  with  the  colour  of  the  star,  I  think,  but 
I  make  the  remark  with  reservation,  that  they  have  some  connec- 
tion with  the  place  on  the  limb  where  occultation  t-ake.**  place,  but 
the  fact«  certainly  seem  to  contradict  the  assumption  that  tho 
phenomena  are  subjective. — U.  P.  H.] 


PUBLICATIONS- 

Radcxifte  OBSKRVATioys,  Vol.  XLVIII.  :  Eabth-Titebi 
METBHS.— An  important  advance  due  to  the  late  Mr.  Stone 
recently  been  made  in  the  investigation  of  earth  tempyrature,  by 
the  adoption,  at  the  Eadcliffe  Observatory.  Oxford,  of  five 
pbtinum-resistance  thermometers  (of  the  Callendtr  and  Griffiths 
pattern)  for  this  class  of  work.  The  first  four  thermometen, 
mounted  by  Mr.  8tone  shortly  before  hia  death,  were  placed  at  ihs 
depths,  approximately,  of  6  inches,  i  foot  6  mches,  3  feet  6  mches^ 
and  5  feet  8  iuche*.  The  tifth  thermometer,  which  Mr.  StontJ 
intended  to  have  had  placed  at  the  depth  of  20  feet,  was  obliged 
to  be  mount4.*d  at  a  depth  of  ten  feet  only,  on  account  of  water 
having  been  met  with  at  a  slightly  lower  leveK  it  is  to  l)e 
regretted  that  it  was  not  found  practicable  to  mount  siiuilar 
thermometers  at  greater  depths  than  10  f*?et.  The  thermometers 
are  buried  in  practicallv  unbroken  ground^  being  iiisertLHl  in  iron 
pil)e8  driven  horizontally  in  undisturbed  gravel,  a  temporary  pit 
having  been  dug  to  facilitate  the  placing  of  the  thermometers  and 
the  necessary  wires  in  position.    The  standardising  of  the  tber- 

•  'I'"  '    Mond   (hirinp  the  rolipBf    uhort  tnrntionc*!  nn    gi-WTi    to   Ui* 

Mtinil  r  if>oo.  January.     On  rt-lerring  to  my  ii(>l4>-buuk  of  on'i^na] 

ohs«r\  <i  ''  .t  rotir  ttam  nre  noted  a«  Imving  1<  fhe 

limb  Ix't  "I'  •  p ,  in  fire  CBMM  the  plienommion  h  .  lU 

jlhreti  Uf.  ;•    1  _,  1.  r  tlir  Moon,  and  In  oiio  i-nacit  ti|  iin 

[ttiidsr.     It  u  10  I"  tlml  fur  louie  rtvuKju  thfaiOa  uiit 

•led  in  tlw  ^'"  .  but   lo  the  tiirre  dtiApp*--  i.    no 

)te  »  BMiffBsd,  ATd  tg  Lite  rranpcttmuoc  of  BJ).  il°<iooo,  Uie  wutU  '  tfUdtd*' 

iouldbo»dd^-H.  P.  FI. 
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moroeters  waa  performed  by  Dr.  Kanibaut  after  t-akin^  up  his 
appointintMit  as  Raddiffe  Observer,  in  accordance  with  the  method 
^lesoribtid  bv  Mr.  Griffiths,  F,R.S.,  in  Nature;  Vol.  liii.  p.  39  ;  and 
After  &  great  number  of  experiments  had  been  mode  for  the 
tiliinination  of  errors  and  discrepancies,  the  thennomotors  were 
brought  into  regular  action  on  1898  November  i.  The  following 
table  of  monthly  mean  temperatures  of  the  ground,  as  given  by 
these  thermometers,  is  extracted  from  the  *  RadclitTH  Observations,* 
VoL  xlviii.  p.  XV. 

Mean  UonOdij  Ttm^ttrature  of  the  Ground  at  ihr  HadcUffe 
Observatory^  Oxford^  1899. 


3lMrnioBi«lir 
Stopth 


r. 


thanmrf 

Vthnuay  

IbMh   

April  ....*».... 

June 

July  ...» I 

Augint  I  69-33 

6«ptrmber 59*34 

Oclubor i  4S'99 

SIOTnnitMr 4673 

Decvrnber 3814 


o 
4047 
40-09 

♦  »'34 

4«'77 
C4'86 

«73 

«9*43 


II. 
1  (Iw  6izL 


o 
4*'07 
4<'34 
4<*'J» 
47*66 
5*95 
62-89 

65'93 
6779 
61  12 
5114 

48-43 
41-08 


m.     I     IV.     '       V. 

3  ft  6  j  in.    5  ft  ^  ill.    9  a.  ii|  in. 


44'6« 

43"»S 
43-1 1 
46-61 
50-96 
58*9 
6V15 
64-88 
61*03 

54"»9 

50-99 

4S'35 


0 

0 

46-1(0 

49*97 

4$  08 

48-33 

44*74 

47*4» 

4''*4o 

47*37 

49'S4 

4853 

5475 

>o-8« 

5«74 

53-«5 

6r66 

5639 

6i*ig 

57*80 

56-12 

5671 

5a -69 

54-48 

48-5H 

5-33 

It  would  appear  thut  the  claim  advanced  by  Dr.  Kombaut,  that 
**thc  method  of  platinum  thermometry  seems  to  be  particularly 
€ailable  for  this  claan  of  work,  on  account  of  the  immunity  it 
enjoys  from  certain  errors  attending  the  uae  of  the  long-stemmed 
spirit  thfirmometers  ordinarily  employed  for  underground  tempera- 
ture," is  well  founded. 

It  may  not  be  inappro]>riate  to  :uld  one  or  two  words  with  regard 
to  the  oldi-r  series  of  obiier  vat  ions  with  fonfj-gtrmmed  spirit 
Oicnnomettra,  which  have  been  incidentally  referred  to.  It  lippears 
to  have  been  a  convention  with  meteorologists  in  early  days 
to  sink  their  ejirth  thermometer-bulbs  to  the  depths  of  3,  6,  12, 
and  24  French  feet  below  the  surface  (say  3'2,  6*4,  i2'8,  and  25*6 
English  feet).  The  earliest  set  of  thermometers  installed  at  theee 
depths  seemM  to  hare  been  that  of  Brussels  in  1S34,  followed 
by  Kdinburgh  in  1837,  and  by  Greenwich  in  1846.  The  Brussels 
observatioiiH  from  1834  to  1842  have  been  discussed  by  Quetelet 
the  Edinburgh  observations  by  lliomson,  Kverett-,  and  Piazzi 
8mylh,  and  those  at  Greenwich  by  Everett  and  Airy. 

The  Greenwich  observations  are  still  being  carried  on  with  the 
Anginal  O846)  thermometers,  but  the  Edinburgh  thermometers 
sivxe  destroyed  111  1876^  and  wore  not  renewed  until  within  a  year 
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* 
or  two  ago  by  Dr.  Copelaud ;  and  nothing  is  known  aboat  the  faXe 
of  the  Brustets  thermometers. 

There  aro  two  great  faults,  at  least,  attending  the  use  of  these 
Npirit  1  hermometerSf  the  most  obvious  fault  being  the  impossibility 
Ot  datdrmiuing  their  errors,  which  in  some  cases  may  be  consider' 
able  and  may  increase  with  age.  Another  fault  in  this  method 
is  the  excavation  of  the  ground  for  the  placing  of  the  thermometers- 
and  the  filling  up  the  pit  with  dry  sand,  which,  being  of  a  more 
or  less  porous  nature,  allows  the  percolation  of  storm-water  to  the 
bulbs  of  the  3  feet  and  6  feet  thermometers,  consequently  vitiating 
tl»e  ind 'cations  for  a  time.  W.  0.  N. 


KHSKAHCiiiQfi  vvov  Phkcbssiok  AND  SoLAfi  MoTioK. — In  No.  5or 
of  tho  Agtromnticiil  Jwrnai^  Professor  Lewis  Boss  gives  a  very 
tuU>rt*sting  a(>oount  of  the  difficulties  attending  the  determination 
ot  Uu^  IVt'ceeision  Constant  and  the  Solar  Motion  in  Space.  As  thi» 
MubjtH^t  uiay  bo  found  an  interestingone  to  the  general  re«der,  we  take 
tho  opportunity  of  extracting  some  of  the  more  readily  intelligihie 
|>art».  Tho  attempt  to  find  the  point  in  the  sky  toward  which 
t\»>  ^\\\i»  motion  is  dtrect<^  is  difficult,  not  only  because  of  the 
liy^HUht^tioal  imturt^  of  the  assumptions  which  must  be  made,  but 
aUo  bt^cauate  of  th<«  fact  that  the  parallactic  motion  of  the  stars  is 
t^utatx^KHi  in  a  {lerptexiug  way  with  other  effects  and  inotioDa* 
8(4tt«^  t\f  th«vM:>  ari»i>  fr\>m  the  impiirfectioa  of  obserratioBs,  otben 
ftvxn  thi^  unkiKkwu  rv^ikluum  of  pneivsaional  motkm,  and  itiU 
t^thM«  fhHu  the  UMktion  which  is  peculiar  to  e*cfa  stmr.  We  cannot 
U«  sxuv  wh^ht^r  this  imins  f)tnJi4tnf  is  principallT  a  natter  of 
I'^MUHV.  That  th«>x^  is  ivmmunitT  of  moboa  in  groops  of 
vr^  ktKkw.  Therv"  is  a  uolahlt^  gro«q»  in  rr»  Major, 
l>fturu9k  Aihniuitt^  U)e(M^  star-«tivajMS  bmt  \»  Baor 
tKau  i»  jj^Hk^rfDd!Y  »u(^«nL  thip  hTpothet»^  of  cfaaaec 
9.tU)  hv44  |^r\»kM  tW  »iar-^tni*i>»  in^cmd  o£  tW 
lnJbMk  a»  tW  uuii.  What  w  rvaUr  do  >$  to  ■<■■■  dHft^  2  wm 
Ui>>W  iW  >ie»biV  ttutwr^  ieu>  TviaMnMv  «ncki  cmBtaiaMg  a  ^^^ 
MiUMtbvf  vd!  ^c:ac^  sW  (vi^ubant  of  (W  t^>nbaMil  noCMMt  m  cadi 
mUl  \>t*  xvftutt#  ia«»s  K^  tW  ssa»^  in  Tv£k.>nST  ami  £xvtXMm  aa  tkA 
k^'  tW  4saliw  tVMtfimf  afc-a^f  np  at  ;feMtf  juuk$^  N^v.  it  in  aa^'anaa 
v^'  tW  «iv  »«f  vvautikiK-  ;*  tts^  mnmb^  ^  ssaa^  atl  ae  ~ 
fcv^ttt  )W  Njus  im«  ttvaft^  ^dftfcwti:  rrvoL  <«:&  ocn^.  is  i» 

IMtfEtMttwtv  «4&K«  ire  a  9Car  xcoafiihi  ac  s^-etr  lasut  jmcwina. 
iMix«  ^ttsftMDh'^  ics  ;>  ^«cci»  xW  ttOLdii^  ^fc  iom  ^OBtatx^n^    F) 

W  la*^  stfHJi*  Vc  WtfCut»  ^  i '  s«^  ^'  :b  j*  32sia»9k.    Tec  Hi  m 
»t4te^  iti  ^tiUfi.  sHt  *'>ttSj  »v  mat  Kwwcujfclv  3,^;^^  jnc- 
v^  ;W  ^ciNv?<9nKi;>k  ^vnectoa  ami  juiar  stussua^ 
^jitfy.  <tkMt^  «L^4^   ^    sunaEMos-  aoi   ^uSismadj^ 
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rauonable  ground  that  the  tnotu/t  peculiars  can  be  virtually 
eHminat«d.  Fortunately,  the  brightness  of  the  stars,  considered 
in  large  aggregations,  ahio  affords  a  rude  criterion  of  distance,  ho 
that  generally  the  mean  proper  motion  may  be  said  to  det-rease 
with  the  brightness.  If,  then,  we  include  only  stars  of  the  seventh 
magnitude,  or  brii^htcr,  Prof.  Bo»»  finds  from  his  researches  that 
we  may  be  reaAon^ihiy  confident  that  for  the  great  majority  of  the 
stars  the  relative  distances  will  be  included  between  ro  and  3*0, 
where  ro  exiJre^ses  the  distance  of  the  stars  with  a  proper  motion 
of  15"  per  century.  Indeed  tlie  conviction  impressed  upon  him 
by  tvllection  u|>un  these  facts  is,  (i)  that  the  Sun  appears  to  be 
situated  within  a  slar-cluaterof  tolerably  definite  outlines;  (2)  the 
dimensions  of  this  star-cluster  may  be  stated  by  estimating  the 
annual  parallax  of  stars  brighter  than  the  seventh  magnitude  to 
be  in  very  few  instances  less  than  o"-oo3,  and  of  the  ninth  magni- 
tude less  than  o"'oo2.  Using  the  Cape  Catalogues  of  1S50  and 
18S0,  Prof.  Boss  obtains  for  the  apex  of  Sun's  way 

A-242N1     D=  +43°-4- 
By  treating  these  in  a  somewhat  different  maoner  be  deduces 

A  =  263^^-7     and    D=  +45V 
He  then  talies  Lndwig  Strnve's  determination  made  from  Auwers- 
Bradley  and  the  Pulkova  Catalogue  of   1855,  and,  after  correcting 
for  systematic  error,  obtains 

A=  267^-0     and     D=  +42'*-S. 

Having  done  this  he  combines  the  corrected  Struve  with  his  own 
and  deduces  a  final  result  of 

264'^'6     and     +44°'4. 

In  a  similar  manner  lie  corrects  other  determinations  to  Xewcomb*8 
epoch,  and  finally  from  the  consensus  of  all  investigations  the 
results  for  solar  motion  may  be  presented  in  the  following 
form  : — 

Stun.  Mng.  A.  D. 

Small  proper  motions    ....     8*5  279*  +49 

Small  proper  motions    ....     6-0  265  +44 

Large  proper  motions   —  280  +45 

From  these  he  adopts  as  the  most  probable  values 

A  =  27S^     and     D=  +45''. 
That  is,  a  point  about   7**  in  a  north-westerly   direction   from 
a  Lyr». 


NOTES. 

CoMKP  NoTBB. — It  appears  that  the  recent  comet  was  first  seen 
by  Yiscara  at  PaysanJij,  Uruguay,  on  the  morning  of  April  12, 


820  Notes,  [No.  806. 

1 1  days  before  the  other  diBcoverers.  This  comet,  like  that  of 
1882,  has  had  bo  many  independent  discoverers  that  it  will 
probably  be  known  simply  as  the  Great  Comet  of  1901,  without 
any  further  name  attached.  According  to  Major  Eddie  (South 
Africa),  the  comet  was  just  visible  with  a  binocular  on  June  9  and  10, 
BO  that  it  is  probably  now  altogether  invisible. 

Prof.  Bredichin  has  written  an  article  on  Comet  1899  I.  (Swift) 
(Bull,   de  TAcad.  Imp.  des  Sciences  de   St.  Petersbourg,  May 

The  comet  was  discovered  on  March  13,  1899,  by  Lewis  Swift 
and  passed  perihelion  a  month  later. 

Before  this  it  had  a  nucleus  of  the  loth  mag.,  a  coma  some  7' 
in  diameter,  and  a  feeble  tail. 

After  perihelion  it  became  visible  to  the  naked  eye,  reaching  the 
3rd  magnitude,  its  tail  being  several  degrees  long. 

On  May  7  the  nucleus  was  observed  double  at  Lick,  and  the  two 
portions  moved  wider  and  wider  apart,  being  29"  apart  on  May  21* 
The  fainter  component  was  followed  till  June,  when  it  was  lost 
through  faintness. 

Many  photographs  of  the  comet  were  taken  at  Lidc  daring  May 
and  June.  Sketches  from  some  of  these  are  reproduced,  one 
being  extremely  like  a  drawn  sword  or  scimitar,  explaining  the 
fanciful  drawings  of  comets  which  abounded  in  the  Middle  Ages. 
They  have  a  curious  twisted  aspect,  suggesting  rotatioQ  or  oscill*-' 
lion  about  the  line  drawn  &om  the  Sun  to  the  com^ 

He  remarks  that  the  tail  was  of  type  I.,  with  the  exception  of  a 
faint  streamer,  which  was  of  type  III.  He  has  been  able  to  trace  on 
the  photographs  the  outward  and  vibratonr  motion  of  the  material 
of  the  tail.  Thus  he  says  that  the  extremity  of  the  taQ  oa 
May  19  left  the  head  4  days  eariier,  or  on  May  15. 

He  says  that  the  partition  of  the  nucleus  was  caused  hy  the 
disturbing  action  of  the  Sun.  Both  nuclei  were  moving  in  hyper- 
bolas^ the  smaller  having  the  greater  eccentricity. 

He  points  out  that  eltiptical  orbits  may  l>e  forined  from  parabolir 
ouet^  not  only  by  planetarr  perturbations,  but  by  the  action  of  the 
$uu  causing  disruption  of  the  nncleus,  some  portions  being  thrown 
into  eUtptical  orbits,  others  into  hyperbolic  ones.  ManrexaBple* 
i^f  such  disruption  are  now  known.  A.  C.  D.  C. 


Mccoft  Plajo:!  Xotb^ — A  new  planet,  GP  imag.  ii-SX 
discovered  by  Ounetm  at  Heidriberg  on  July  1 2. 

The  foiU>»insr  planete  have  been  named : — 

j;q3  lAmpetia.  41^  Alemaumia. 

j!99  IVrsephooe,  4^9  Aure&i. 

407  Arachne.  450  Brigina. 

40$  Faaia-  4^%  BraehsaHa. 

415  Palstii.  '           GJ  Ki^ 
417  l^wna. 


Aof.  1901.] 


NoUs. 


821 


The  planet  (345)  TeRidina  has  bwn  suspected  ol*  being  variable 
like  Eros,  with  a  period  of  between  4  and  5  Luurs.  Recent 
photo^aphic  traila  show  that  tbf^  variation  ia  now  very  small. 
TbU,  however,  ia  unite  cont'orinablf  to  the  analogy  of  Eros. 

A.  C.  D.  O. 


I 
I 


The  Eclipse  op  Mai  18. — Lettei-s  from  Mr,  Maunder  to  the 
ABtronomer  Royal  give  furtlier  information  about  the  Mauritius 
expedition,  which,  as  rej^ards  the  wTitor's  health,  U  not  iiltogether 
plefljMint  reading.  The  letter  on  May  26,  uteutioned  lu  our  last 
number,  relates  that  Mr.  Maunder  had  apparently  got  over  the 
fever,  but  was  left  in  a  state  of  weakness ;  a  few  hours  after  this 
was  written  the  fever  returued  in  a  much  severer  form,  so  that  he 
was  not  able  to  leave  his  bed  for  a  week,  and  then,  ou  Monday. 
June  3,  had  to  go  to  Curepipe,  the  highest  ground  in  the  island. 
Writing  ou  June  9,  however,  Mr.  Maunder  says : — "  J  have  made 
good  progress,  and  am  now  able  to  take  regular  food,  and  have 
recovered  something  of  my  usual  strength." 

Under  these  oircumatanotts  the  developing  of  the  eclipse  photo- 
graphs has  had  to  be  left  almost  entirely  in  the  capable  hands  of 
Mrs.  Maunder  and  Mr.  A.  Walter,  the  Chief  Assistant  of  the 
Obsi:^rvatory.  The  report  at  tht^  date  of  writing  (June  9)  is  as 
foUows : — 

With  the  Mauritius  photohehograph  three  photoglyphs  were 
obtained  during  totality.  These  are  poor,  owing  to  the  excessive 
atmospheric  tremors.  The  partial-plinse  photographs — 34  ex- 
posures— give  the  clearest  evidence  of  theoxtrvmc  agitation  of  the 
air  and  of  the  perfect  focussing  of  the  in-»trument. 

The  coronagraph  <4-inph  photoheliograph  iltted  with  a  negative 
enlarger  to  take  an  image  of  the  Moon  two  inehai  in  diameter) 
secured  7  photographs  during  totality.  These  are  distinctlv  better 
looking  images  than  those  taken  with  the  photoheliugraph.  The 
hAm**  cause  has  f»reveiiled  the  detinition  being  good,  hut  the 
iitugiiitioation  being  smaller  the  results  appear  much  better. 


The  rapid  rectilinear  len«  (4-inch  Dallraoyer  of   ^^incli  focus) 
and  very  ct»nfiid«rublt'  extensions. 


yielded  6  photographs.      These  show  Mercury  and  Venus  well, 


The  prismatic  camera  (lout  by  !Mr.  Evprshed  and  used  by  him 
io  lodia^j-inch  aperture)  gave  no  results. 

Mrs.  Maunder*s  photographs  wert;  numerous  and,  so  far  a«  yet 
doveloptMi,  very  successful.  In  particular,  a  set  of  14  photographs 
of  the  corona  taken  with  Mr.  JVewbe^^in's  telescope  are  very  fine. 
This  instrument,  being  considerably  higher  than  those  fed  by  the 
coeloatats,  was  not  quite  ao  seriously  affected  by  the  excessive 
"  boiling." 

Mr.  and  Mrs.  Maunder  were,  at  time  of  writing,  jjractically 
*' prisoners  of  war  "in  Mauritius,  as  the  "  Messageries ''  line  of 
vessels  *'  quarantined  "  the   island.      Owing  tx>   Mr.  Mauuder's 
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illness  it  was  ImposMble  for  them  to  ]>>ave  hy  the  British  India  line 
boat  which  brouglit  the  letters,  aad  the  iiext  vesAel  of  that  hue 
would  not,  in  the  regular  course  of  things,  lenve  until  July  12. 
Mr.  Maunder  therefore  hoped  to  be  iu  England  before  the  middle 
of  August. 

Mr.  Dyson  in  expected  to  be  lioiue  on  Augiist  i. 


Tycmo  B]UiiG*s  TtJMB. — The  following  tnumlation  of  an  article 
from  the  Neue  Frt'u-  ?V«tf  of  Vienna  appeared  iu  Naiurt  of 
July  1 1  : — 

On  the  oooBMon  dF  the  3ootli  annivcrsarj  of  Tjclio  Brohe's  death  the  Pnt^u* 
TowQ  Council  dedded  to  gather  tof^cther  the  remains  of  the  celebrated  astfo* 
noiner,  wbioh  were  in  llic  Teyn  Church,  and  boir  thoio  anew.      Under  tb* 

fnidaace  of  Mr.  Herleiii  thii>  operation  waa  commeneed  jvetcrdaj.  After 
arm^  hrted  the  atone  block  nn  the  monument,  wbicli  it  situated  nettr  th« 
6ri>t  column  iu  tho  tiHre,  and  wbidi  beam  5  iuU-len^b  offigy  of  the  grral 
iislronoincr,  a  »«tiii-c(ill)i|>«4*d  nrcb  wns  found,  and  on  remoring  *'  -  ■  two 
mouldering;  coffins  wen?  *t^\\.      On  iha   fuUofring  da^  a  eoni  '    to 

determine  wbetlirr  ihew*  bodie;*  were  tho^e  of  Tycho  Bnlie  and  L.    1  wo 

workmen  witli  camllcp  de^tvnded  into  \\\e  tauU  and  remored  the  drbrid  which 
coreredtbecoflluA,  the  wood  of  whioh  was  quite  rotten  and  fell  to  piecei  at  everr 
rough  touoh.  About  lo  a.m.  the  1x1  of  the  firet  cotlin  wa«  free  to  he  reni0T«tL 
li  waa  a  sorpristng  »ighi  ihai  met  the  ore;  the  budr  in  the  coffin  wu  a 
wonderful  likeno**  ol  tlic  c\\\gj  on  tbo  lunuument.  The  boad  woa  liitfht^ 
turned  to  one  side,  thv  Uipt^  ut  ilic  fuee  otid  the  prakcd  Spanlob  beard  hawg 
wrll  preserred.  The  ticutt  vtn*  coviTL'd  uith  a  i>kuU  cnp.  and  the  neck  wa» 
Burronoded  bj-aS^nnlffh  rnlT  which,  like  tht*  reniaiiider  of  the  elothioff.  had 
Kutlered  little  during  thi»  500  vearevince  Tjcbo  Bmhe  woe  laid  in  his  latl 
retting  plaoe.  The  leet  were  nhod  in  iou|;  cttnlrj  bootJi  reaching  up  irrer  th» 
koee.  That  tlte  bodr  wa«  Tvobo  Dndie'»  wiu  alsu  been  from  ibe  obeenoe  of  ibt 
oom;  Tvcho  loat  fhiA  organ  m  a  duel  nnd  wore  »  ^itver  one  in  its  plaee. 
Amongst  liie  robbii^h  wuri  found  u  silviT  wrraih  orul  eprar  of  flowem.  Hm 
cor :<t ruction  of  the  (frave  nrn*  nttb^r  mniirkalilf,  ihf  uttmee  bein^  laid  loo^l^ 
over  one  anolhcr.  This  i^l%ll  the  utorr  Aitontubin^  seemg  l^cbo  Brvbv  *■■ 
buried  with  great  iiomp  and  honour*,  but  it  19  suppc«ed  tLat  tb«  touU  broka 
down  during  the  tv5tomtion  of  the  church  in  1711. 

Dr.  iJreyer  writfs  tu  ub  that  on  further  examination  the  '*  looi* 
cuvalry  boot(> "  turr.etl  uut  to  be  nothing  but  ai-cumulutod  dost, 
which  was  due  lo  tb*'  vault  hnring  fallen  in,  prol*;"  21, 

when  the  t^ianwl  wa>  re-flag«ed.     He  adds  that  th-  ,  of 

6ciei>oe«  in  Cor  i^  bringing  out  a  reprint  of  Xytbu'^  iittie 

book  00  the  St . 


\T    Twp    P*ni« 


KvHjflrnox,    1 000. — ^Tbe  foUowin^ 
«ty  e  CommtMioBeCB  for  tiM 


Awaitn? 
eitwct  !•:  ■ 
Paris  Int 

'■  >  iy.     istrtioM  A.  Ttvkautal  ^ 

Srio'  ,  ;  irtaut  exhibit  in  Section  A 

in  a  beui.  1   at  sKisUar  innapan-ncies  by  tiw  Royal 

Ot>»er\Bti  :j  Although  thia  nhihtt  i«asmaJt  ooe,  ti>fr 

jury  avrard«Hi  it  »  Uraixl  PHx,  placing  iff  third  00  tbe  Ijrt  in 
C\m*  I  >  in  order  («f  nimt.** 

Tbe  exhibfl  ;i>b<!v^t  firvt  ou  tha  liit  wie  that  of  Meaata.  LoH^ 
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and  Sons  of  Lj^ons,  which  consisted  of  photographic  plates,  paj^ersr 
4cc.  The  8«ooiul  wiiJ*  that  of  the  Imperial  t>cbool  of  Graphic  Art 
at  Vienna  (Br.  Eder,  President),  who  exhibited  specimens  of 
pholograpLiu  proct^sst^s. 

Other  notablf  exhihits  in  the  Swttion  were  those  of  Sir  Norman 
Lockyer  (spectrum  and  astronomical  photographs)  and  of  Capt.  E. 
H.  Hills,  H.E.  (photographs  of  the  eclipao  of  1898). 

The  only  Grand  Prix  awarded  to  an  optician  in  Class  t2  fell 
to  Messrs  Zeiss,  of  Jena.  To  avoid  any  misuudwrstanding,  the 
jury  adopted  the  following  resolution  and  directed  that  it  should 
be  in8erte<l  in  their  official  report ; — 

"  In  placing  the  house  of  Messtrs.  Carl  Zeiss  in  the  first  rank 
among  all  the  opticians  of  France,  Germany,  and  England,  the 
International  .Jury  has  desired  expressly  and  exclusively  to  render 
homage  to  the  initiative  t^iken  in  thn  recent  transformation  of 
photof^raphic  optics  by  the  eminent  scientific  men  who  direct  this 
establisnieut.'* 

Grand  Prix  were  also  awarded  to  the  Astronomer  Royal  in 
Class  15  (Mathematical  and  8cieiitrlic;  Instruments),  and  to  the 
Boyal  Observatory,  (Treenwich,  to  tiie  Ordnance  Survey  Depart- 
meTit,  to  the  Geohigical  Survey  Department,  and  to  the  Meteoro- 
logical Council  in  Class  14  (Maps.  &c.). 


Tub  BitiTisn  Avtarotic  Exi'iiDixroy. — There  appears  to  have 
been  some  bad-feeling  in  the  matter  of  the  arrangements  for  the 
royaijeoftheship  'Discovery,'  which  has  started,  under  the  auspices 
of  a  Joint  Committt-e  of  the  Itoyal  and  Geographical  Societies,  on 
A  scientific  expedition  to  the  ^outh  Polar  K«.'gions.  The  result 
of  this  is  that  Prof.  Gregory  resigned  his  position  as  Scientific 
Director,  and  Dr.  George  Murray  has  been  ajipointed  in  his 
place  ;  but  this  gentleman's  journey  is  to  be  limited  by  Australia  or 
New  iiealand.  It  is  well  sometimes  to  see  things  from  another's 
point  of  view,  and  on  this  principlo  the  following  extract  is  made 
from  a  Uaiding  American  scientiUc  journal: — 

The  resignation  (if  Professor  J.  W.  Gregbry  from  the  i^oiuntifio  ttaff  of  the 
Bnticb  Antarctic  Expeditioii  is  unfortunate,  both  beciiiiH«  he  posneeaed  peculiar 
qualtdcatioun  for  his  pott,  and  because  it  bus  brought  to  ligbt  dittsensiona 
aiQOue  tboM)  intere»(i<u  in  tliu  0un»»s  uf  thu  exjmlition.  'Jue  qucetiun  at 
inue  between  the  Koyal  Ocographioal  Suciety.  on  the  one  hund.  Bud  the  Royal 
Society,  or  vonio  uf  its  members,  un  lUc  other,  is  mie  frequently  reRurring, 
Miniely.  Nbould  thn  executive  commnnd  of  srienlilh-  work  be  rntniRted  to  a 
aoientxlk'  man  or  is  this  unneceaeary  ?  When  it  wu  tint  armn^ed  i)mt  Fmt'easor 
Gregory  sbould  take  pmt  in  ibe  expedittun,  it  wrts  uuder^'lood  tlml  lie  would 
be  the  scienlifio  leader.  The  Briiigh  Oovemmeiil,  boweTer,  guve  a  Uberol 
nibaidr,  and  a  nufaJ  oflJcer,  Lieutennnt  Rolwrl  K.  6cott,  wm  nppuinted  cuii>- 
mandcr.  Professor  Gre^iory  being  made  head  of  the  civiliuii  actenliflc  stuff. 
The  roUtiTe  position  of  Captain  l?ctitt  onri  Friifei<M>r  Gregory  ^tirc  rise  to 
friction.  Sir  Clement*  Mnrlihom  and  the  Itoynl  GeogrupliiLiJ  hooiety  holding 
that  the  tcienlilie  wurk  wii8  under  tlie  eonlrul  of  the  naval  ofltcer  in  command, 
^^«re  were  nutnerouf  f-onffrenL-en,  and  I'rofennor  Ore^;ory  fltially  runmenletl  to 
itJuflefl  with  the  control  of  a  party  tu  1)0  hiuded  on  tlie  ooasl.  Wheu, 
rer,  it  was  denided  thai  the  porLjr  should  only  be  landed  if  this  did  not 
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interfere  with  geographit^l  explor.ition,  ProfeaBor  Gregory  reiigned.  It 
evident  Lhui  a  scieiitiflc  expedition  can  have  but  one  leaaer,  and  it  is  naturai 
rhtil  the  Bojal  Gcngnipbuail  Society  sliould  rt;giird  exploration  mther  than 
Ktfulogica]  and  biological  reeearob  aa  the  primary  object  in  \he  prevent  caae- 
The  results  will  depend  on  the  penKJtuhtT  of  Captnin  Scott,  nn  unknowii 
<]uantity  in  America;  be  may  simply  engage  in  adTcnturc,  or  be  may  proTe> 
himself  a  oompetent  «cientific  leader,  like  German  expedition,  with  Dr.  fon 
Brygokki  in  auolulc  eoctrol.  has.  bowerer,  an  adrantage  from  the  aeieatiflfl 
point  of  view. 


Tbb  i\>ptt2ar  Scietux  Mcnthlij^  From  which  the  above  is  quoted,  b 
a  high-cl&sa  American  magiinue  of  loug  standing,  wbioh  deserves 
to  be  better  known  in  England  than  it  is.  We  have  already 
mentioned  the  valuable  aeries  of  papers  contribaU.'J  to  it  by  Proi. 
Nettcomb  under  the  title  "Chapters  on  the  Stars,"  and  there  have 
been  others  of  a  like  nature.  But  besides,  the  magazine  containa 
articles  on  science  of  all  kindn,  written  accurately,  but  iu  a  popular 
vein.  Among  other  things  in  the  July  number  wilJ  be  found  an 
article  on  **  Transmission  of  rellow  Fever  by  Mosquitoe*," 
Another  shows  how  a  former  land  connection  between  America 
and  Asia  is  proved  by  the  snails  along  the  coast.  Prof.  Thomdika 
describes  recent  experiments  with  monkeys.  This  will  show  thd 
wide  scope  of  the  publication. 

The  AVeathej*  ik  Jclv. — Until  the  22nd  the  weather  was  very 
bn^ht  and  sunny,  with  an  undue  ppoponderanco  of  north-t-asterlr 
and  ejtsterly  winds.  For  20  days  an  absolute  drought  prevailed, 
and  the  teraperaturo  exceeded  80'^  on  10  days.  The  highest  recorded 
.teinjjerature  was  87°*9  on  the  19th,  the  mean  temfMirature  for 
the  22  days  (July  1-22)  exceeding  the  average  by  3^"6. 

A  change  to  cold,  tlmndery,  and  showery  weather  occurred  on 
the  23rd,  the  rainfall  in  the  next  .•<ix  days  exceeding  an  inch  and  a 
half.  The  thunderstorm  on  the  25th  was  very  severe  in  some  parts 
of  London,  and  the  rainfall  in  West  London  wis  excessive,  whilst 
at  Greenwich  the  fall  was  remarkably  small.  There  wiut  a  return 
to  warmer  wi:ather  after  the  29th.  W.  C.  N. 


Vkrt  DEEP-srNK  THEiiMOMF.Tima. — The  notice  of  the  KadoliflFc 
deep-sunk  thermometers  on  p.  316  reminds  us  of  the  fact.  j»08sibly 
not  known  to  ail  our  readers  that  (he  loudest  thermometer  tn 
England,  possibly  in  the  world,  is  at  HaresttK'k  near  Winohe«ier, 
at  tho  Obsenatory  of  Colonel  Knight,  who  bos  a  wries  of  dee-p- 
sunk  thermometers,  the  bulb  of  the  longt^st  being  at  a  depth  of 
70  feet.  Colonel  Knight  is  much  interested  in  the  secular  change 
of  temperature  of  the  earth,  and,  thinking  that  this  is  bost  mea- 
sured by  earth-thermomi'tors,  believes  that  his  records  will  be  a 
valuable  legacy  to  posterity. 

It  is  stated,  in  Looinis*s  *  Treatise  on  Bleteorology/  that  a  tber- 
niometer  has  been  kept  for  75  years  iu  tlju  vault*  of  the  Paiu 
4>bservatory,  at  a  depth  of   91    feet  VOow  the   surface,   wboM 
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reading  has  not  varied  half  a  degree  daring  tiiat  period  ;  but  tliis 
doea  not  eomo  within  the  same  catogory  aa  tliat  of  Colonel  Knight. 


A  NEW  majfnetic  obsen'fttory  is  being  established  in  France  in 
the  *mfvll  village  of  Villopreux,  thirty  miles  from  the  Pare  St. 
Mimr,  the  observatory  at  that  plftoe  having  become  uselesa  ouing 
to  the  elevtric  railways  in  the  neighbourhood,  which  do  not  in- 
sulate their  returns.  The  railway  companies  have  had  to  pay  a 
eum  of  about  £1200  to  the  Government  to  pay  for  the  ejcpeuae 
of  the  new  establishment,  which  will  be  under  the  charge  of 
M.  Moiireau,  who  will  iX)ntinue  to  live  at  Sc.  Maur. 


k 


From  an  Oxt'ouD  Notjb-Book. 

Pbrbai'S  the  greatest  surprise  of  the  last  Visitation  Day  at 

Oreenwifb  waa  to  find  ournelves  travellinir  on  the  proper  side  of 
the  ruilway-linefl.  All  the  years  I  can  rememl)er  we  have  travelled 
to  and  from  Greenwich  on  the  riffht  of  the  railn,  instead  of,  as 
tisunl,  on  the  left ;  and  we  always  botiovcd  that  this  was  a  necessity 
which  arose  in  some  mysterious  way  from  the  crossing  at  Cannon 
i)treet.  It  seemed  certain  that  there  must  be  some  grave  reason, 
for  the  pxtslence  of  such  a  curious  exception  to  the  ordinary  rule 
was  not  without  dangers,  and  it  was  assumed  that  such  risks  were 
not  lightly  incurred.  But  ap[Mirently  a  way  out  of  the  difficulty 
has  been  found,  and  the  new  Century  has  commenced  with  at 
least  out'  reform  of  a  noteworthy  character.  I  iiave  heard  it  said 
that  wmie  features  of  the  railway  time-table  for  the  Greenwioh 
service  were  due  to  Airy's  suggestion,  but  cannot  find  any  founda- 
tion for  the  statement,  either  in  the  "Autobiography  "or  by  enquiry. 
Airy  had  a  good  deal  to  do  with  railways,  especially  in  settling  the 
proi.Her  gJiums  and  in  keeping  them  away  from  the  neighbourhood 
of  the  Observatory  ;  but  up  to  the  present  I  have  not  been  able  to 
trace  his  influence  on  the  working  of  the  South-Eastern  line.  It 
may  be  remarked  that  there  is  ut.  leojjt  one  other  astronomer 
who  has  interested  himself  in  railway  topics.  Prof,  C.  V.  L. 
Charlier.  Director  of  the  Lund  Observatory,  has  gone  into  the 
qui^tion  of  computing  equitable  railway  tares  theoretically*, 
starting  from  statistics  as  to  the  number  of  travellers  tor  short  and 
for  long  jourueys  ;  with  what  success  I  fear  1  cannot  say,  but 
there  are  some  interesting-looking  curves  and  integrals  in  the 
40  pagt-«  of  his  pamphlet. 


Tun  following  extract   from  TVir  iSiandard  seoms  worthy  of  a 
wider  circulation : — 

*  Grundstigf     tiner    Tbeorio     xtir     Bcrecbmin^    von     EiBonbahutarireii. 
(Arduv  f\ir  Eiienbahiiwusen.    Juliiit  Sprio|^r,  fivrlin.) 
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A  Bbiluavt  Metbob. 
To  THM  Editor  or  Thb  Stakdabd. 
SiK, — Uiiv  I  Mk,  through  the  medium  of  TKe  Standard,  if  anj  of  your 
render!  noticed  »  rery  brilliant  meteorio  body  in  the  North-Baat  lut  night, 
betwem  half-put  eleren  and  half-past  twelre  p.m,,  moving  rapidly  in  an 
Bwiterly  direction,  nometimet  with  a  wmidrcular  motion,  oooasionally  com- 
pleting a  oirole,  riling  and  hlling  in  a  remarkable  manner,  being  Ti»ible  to  the 
naked  eye  the  whole  of  the  time  f  Its  varying  colours  were  beautiful  to  tb« 
extreme. 

About  ten  minutes  to  twelve  another  heavenly  body  was  obaarred  to  shoot 
Aoroas  its  path. 

I  am,  Sir,  your  obedient  servant, 

Waltsk  J.  Neilsos. 
48  Orfbrd  Koad,  Walthamstow, 
June  7,  1901. 


Wi  have  seen  several  attempts  lately  to  reduce  the  labour  of 
oouiputinff  **  starwcorrectioDs  " — Mr.  Finlay  has-  pablisbed  some 
tables ;  those  of  Mr.  Stone  have  been  revised ;  and  I  believe 
Mr.  P.  H.  Cowell  has  recently  got  another  system  in  working 
order  at  (Greenwich.  The  essential  point  is  that  of  adapting  the 
axpn^s&ion 

to  locarithmic  computa^ou,  and  all  those  who  have  tzied  it  are 
fanutiar  with  tht*  dimcultie«,  IVo  of  these  terms  can  be  combined, 
but  not  all  (bur ;  and  ev«n  by  the  combination  of  pairs  little  is 
^thxl.  The  fact  is,  sudi  expressions  do  Nof  lend  themselves  iteaifily- 
t\t  Kyarithmic  <^>mputatxui>  and  they  do  lend  themaehres  to  mecfaaB- 
h^  UH^thixis.  Almost  anv  foim  c^  anthmometer  does  such  wocfc 
\kvlK  aini  th^  tim«^  has  come  to  introduce  the  arithaoaeCer  into 
the  ob3n^>T»tx^-.  Suoh  expreis:««Mks  occur  in  ot&er  w»y» 
»iar-ovxmv(KV)$ — in  the  Ildmlt  irmnformations  for  redno^g 
|^4v^raph$v  for  iDstsace  (^suc^  as  ar+^+^K  or 
in  an^  inai:j4\vtaatM  invWrins;  dinvnon-^osines  (U4-M|i+«r>. 
la  fatn^du^-ttv  we  Im^v  plane  ^eoMeor  to  ooae  to  sofid  ^eves 
tSe  ^vtte<rY  \>f  a  sttrfa^v  like  that  lAf  the  spbereV  ve  i 
e\^«y«^vv<  \^f  <hi<  fx«  for  vhifh  \hd  anthsKxaetcr  » 
atW  ti»e  K^^sMithauc  «Mhc«ik  a^  doc  Mr.  S.  A. 
i'cvnxxnJ  by  ^v^HXttl  ei|yrieaKe  how  T:l^cahlJe  tbe  arsthaK 
t^^-  s^s*^  t:nft2^v«MiK>tt$  ia  ia?  wvc^  oa  tie  Mvvc     L» 

V>   Mr.  l\  V.  Hw*  \A;ae*ry.  JxJr  n,  :cci  .  I  ' 

OMk^  *^cvt^  :iie  \^Sw^«wa£  ;«s$ai$iA.  »iiA  T<iff*  siie 

My»  iae«^Me  lr«*^"«^ «'  rm^  i«xt<>fes  iM«r  >*  »ma£  u  tc  *trii,  ■■!»■£  ^tm.  -iKm. 
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wboreu  the  openttton  that  i»  ino»L  fiiTDunible  r»r  t\w  ii<«u  uf  Itigoritlims  U  of 
Ihe  form 


k 


reprMeuting  uiy  of  the  tabuliicod  loguriUioiiti  1 1  tnguiiuUirtrical)  functiuDA. 

u  UTftnta|;e  is  m  frrfnt  that,  rnrmula-  artii  nrliUriallj  in:iiiipulatod  until  they 
aro  Anally  rammed  inti)  this  form  and  are  tbf*Ti  viid  u>  b*  lulutited  to  logoritli- 
mie  ooiuputation.  Now  the  advantages  ur  the  nik'ulatitig  iiiiuHtinef  rtfferred  to 
■re  Bi>  great  and  ihe}*  are  in  to  nuiny  wnvs  pruforable  to  logflritlinw  where  ihoy 
can  be  used,  tiiat  it  it  just  aa  important  in  adft|il  loitoula.'  to  mechanical  com- 
putation by  putting  thdiu  where  ronTcniont  into  the  &rit  of  t)iese  two  forms. 
Then  according  as  tUr^y  cnn  be  put  into  oui>  or  utiiCr  uf  tbew  fornix,  mnchiuvs 
or  l(M;antbma  should  be  Maw\  for  thu  purpoM  of  compdlation.  and  no  attempt 
ahouia  be  miula  to  ii«c  eitbcir  for  work  i«penallv  uilapted  iti  this  wav  for  the 
other. 

It  may  pt'rhapa  he  worth  while,  by  way  of  o^ninple,  to  mention  that  in 
the  largo  ntiniber  of  oorreotiuns  of  the  neale  reJUiing)«  to  hrini;  them  to 
eircular  m>^uimire  that  1  had  tn  make  in  m>'  oxporimeuta  on  the  ronstant  of 
graritation  I  foumi  I  could  calculate  (*— J^"'4-a^*  in  1pm  lime  on  an  arith* 
fnomoter  than  was  retjuirod  to  look  up  the  unz^e  in  the  iris^iuctrioal  tablet). 


The  Editors  of  this  Ma^iiitie  have  not  xiauaUy  been  called  upon 
for  illustnitioua  of  these  *  Xotes/  though  on  one  OL-casiou  they 
made  aa  exception  thetnselroe.  Perhaps  they  will  allow  of  two 
pictorial  advert  isenients  beia»  rftprotluced  in  the  l<»xt,  which  may 
amuse  others  as  they  have  rae.  In  tlm  fir-^t,  four  afttronomers  of 
the  Kew  Observatory,  with  long  white  beards,  are  inini;  an 
equatorial  (I  cannot  think  the  eyo Viid  shown  belontr.s  to  anything 
hut  an  equatorial)  to  tind  the  tinjenwich  titne.  Mfsers.  Smith 
&  Sons  have  kindly  ^vvn  ]»prmi8si<)u  for  a  pennanetit  ri.*cord  to 
b^  iDode  of  this  ohsfrvntlon. 


Thn  second  \a  quite  tnnJeru  iinii  is  iilw  an  eixiract  from  an 
fldvertisement,  which  is  in  its  t»ntirety  nither  too  big  for  re- 
production, occupying  a  full  pnj^e  of  The  Qrajthic ;  but  toe  rest  of 
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it  is  not  of  g;rent  imporlaucf.     Tlio  Astronomer  Royal  is  regarding 
Mars  auil  gt'Lling  tlie  signal  for  BirdV  Custarti  Powder  from  il» 


They  ba\u  removed  tbe  venerable  beard  \^hJch  is  uaually  deemed 
neceBsarj  for  an  aatrouomor,  bul  they  have  removed  nearly  alt  the 
other  hair  also.  As  regards  otlier  Jetailft»  perhaps  I  may  quotn 
from  the  correspondent  who  Itindly  sent  the  cutting: — 

HftTe  30U  beurd  of  tin-  mUfttroplie ?      The  lutitude  nf  Oroenwirh   hu 
fallen  to  about  30^  and  Mnr^  hus  br<'OUic  ■  cluw  ctrfi)iiii>uliir.    !  cati  And  no- 
ftuggwtitmi  iUi  to  tbe  cuhh*  tm1o«#  it  i«  j\ik  CoMirr,     ^\tm(  uii  HiixitMifl  liin*  | 
ibey  must  hoTP  been  hu?i.  '~  >'o  womlcr  Mt«  Aain.numur 

Bojml  hu grown  bald  :     T'  i<>triitncaU  are  nut  vet  ndnptr<)  lu 

the  new  condition*,  but  I  tKn,.M  .,,„  ,,.. .  .■.  .«iioh-  aII.  Ttic  AttronOmpr  Bo^al 
scvnif  verj  uiucb  ntVnid  timt  llii*  uiie  trlei^ct^pe  lir  Iiab  };ut  witi  run  anay  from 
hiiu.     The  ucw  attncliuoit  i.irdraiiig-gear  too  flcrnii)  interesting. 


SoMB  fact*-  and  ligure^  courteoualy  t^upplied  by  the  Kditor  of  the 
Asiroffhifxieai  Jounutl  \n  reply  to  my  ijuery  I  in  11io*o  j\ot<»*  for 
May  last)  make  it  clear  that  auy  failure  to  noknowlrdge  the  souixe 
of  rcpriDte  is  quito  accidoiital  and  exceptional.  Then*  boiiigf 
however,  BOiue  htllo  doubt  ai  to  the  pemuKsion  to  quota  the  letter  1 
in  print,  1  have  referred  to  the  writer  and  row»t  await  bie  replf^ 
before  saying  more. 
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An  Eclipse  Expediiion,  1901  May. 

Eajilt  ia  February  I  received  a  letter  one  morning  from  Greenwich 
BUggestiag  that  1  should  form  one  of  a  proposed  paity  of  four  to 
go  to  the  Dutch  P!)a9t  Indies  with  the  instruments  used  bv  the 
Afltronomer  Il*jyal  in  observing  the  eclipse  last  year  at  Ovar  in 
Portugal,  and  intimating  that  a  Man  of  War  would  probably  bo 
placed  at  our  disposal  for  the  forthcoming  eclipse  on  May  iSth. 
In  a  posteript  it  was  suggested  that  tigers  were  bulieved  to  exist 
in  the  juu>!le.<i  of  Sumatra  in  auch  nuiubers  that  there  miijht  be 
Bome  difficulty  in  firing  a  ride  without  hitting  one. 

Not  mentioning  the  tigers,  but  putting  special  emphasis  on  the 
Man  of  War,  in  an  airy  manner  1  asked  my  family  at  breakfast 
what  should  be  my  course  if  the  honour  were  reallv  done  me  of 
taking  me  to  accompany  the  Greenwich  expedition  in  the  capacity 
of  an  observer.  To  my  great  surprise  the  verdict  was  uuanimous, 
tliat  I  must  go  if  I  couid  possibly  arrange  my  affairs  so  that  I 
could  be  away  from  home  during  tlie  time  nece^^sary  for  such  a 
long  trip.  Having  thus  secured  my  wife's  l»>ave,  I  promjttly  wrote 
off,  if  the  Admiralty  provided  a  vest^el,  I  would  go;  and  on  the 
21st  of  Februiiry  1  heard  from  Mr.  Dyson  that  a  ship  would  be 
pven  us,  and  that  the  party  would  consist  of  Mr.  Turner  from 
Oxford,  Mr.  Newall  from  Cambridge,  Mr.  Dyson  from  Greenwich, 
and  myself.  It  was  flmilly  ai'ranged  that  we  were  to  proceed  by 
the  Nederlands  Line  IxKit  *  Koeningin  Regentes '  from  Genoa, 
jht  to  Padang  in  Sumatra,  where  Mr,  Dyson  and  myself  weio 
be  picked  up  by  H.M.S.  *Pomone,'  and  with  the  Grt^nwich 
Instruments  in  our  care  were  to  be  thus  conveyed  to  the  most 
likely  spot  on  the  lino  of  totality. 

On  Friday  the  8th  of  March,  after  a  most  pleasant  meeting  of 
the  lioyal  Astronomical  Society,  and  dinner  afterwards,  1  took  my 
final  orders  from  the  Astronomer  Koyal  myir  Charing  Crosa 
railway  station  at  12  oVdock  at  night:  these  were,  that  as  we 
should  travel  on  board  the  same  liner  that  the  Dutch  astronomers 
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were  going  out  upon,  and  ns  very  great  preparationB  had  been 
niaUe  for  their  aci-ouimodation  and  no  expense  spared,  by  the 
Dutch  Colonial  (Tovernnient  on  their  expedition,  we  should 
enileaTour  on  our  way  out,  and  immediately  after  our  arrival,  to 
lind  from  them  where  we  had  best  establish  uur  instruments,  and 
form  no  Bxed  plan  of  where  we  should  go  until  wo  had  exhausted 
every  source  of  information  on  the  spot  and  from  the  beat 
authorities. 

I  left  Charing  Cross  on  Sunday  night  the  lotb  of  March« 
intending  to  spend  the  following  day  in  Parifl  and  proceed  to 
Genoa  to  join  Mr.  Dynon  and  go  on  hoard  the  Diiteh  liner  on  the 
J4tlu  After  a  most  comfortable  journey  through  Italy,  1  arrived 
at  my  destination  at  2  o'clock  on  Wednesday,  and  found  that  in 
ronse^pience  of  a  Rtorra  in  the  Bay  of  Uiscay  the  *  Koenigin 
lit'gentes  *  had  not  turned  up,  J  was  rowed  about  for  a  couple  of 
hours  by  an  Italian  linatman  before  I  discovered  this,  and  as  I 
could  speak  his  lauguaj^e  no  better  than  he  could  apeak  mine,  and 
Ciceronian  I^tin  was  of  no  avail  iu  searching  for  my  ship,  I  was 
obliged  to  attempt  to  return  to  land;  this  was  attended  by  no 
small  degree  of  difliculty,  ns  the  IJouan  officials  insisted  on 
examining  ray  luggage  and  charging  me  for  my  rifles  and  cartridges, 
under  the  impression  that  I  was  landing  from  some  vessel  in  Ih© 
Fort.  I  had  a  terrible  fight,  from  which  I  finally  emerged  victorious 
without  paying  a  penny  to  the  Imperial  Customs,  or  to  the  very 
officious  porters  who  had  insisted  on  carrying  my  things  Xo  the 
Custom  House  instead  of  to  the  vehicle  1  had  engaged  to  take  me 
to  an  hotel.  After  this  excitement,  a  bath  and  a  good  dinner  were 
necessary  to  bring  me  to  a  proper  frame  uf  mind  to  meet  my 
friends,  and  I  was  enjoying  a  postprandial  cignr  on  my  way  to  tho 
post  office  when  I  heard  my  name  shouted,  and  there  iu  the  thick 
of  an  ItaJian  crowd  I  found  Mr.  Uyson  and  Mr.  and  ^Irs.  Newall, 
who  had  also  dined  and  come  out  to  see  the  fun,  and  walk  ftl>out 
this  very  interesting  city.  I  had  learned  that  four  American 
astronomers  were  in  Genoa,  and  wo  hunted  them  up.  hoping  to 
find  some  one  we  knew  among  them.  They  proved  to  be  the 
party  sent  out  by  the  Massat'husetts  Inst^itute  of  Technolopjr,  and 
under  the  leadcrRhip  of  Professor  Burton.  They  were  guing'l)^  the 
panieshipas  ourselves.andtheir  subsequent  friendshipadded greatly 
to  the  pleasure  of  our  trip.  We  saw  as  much  of  the  sights  of 
Genoa  as  we  could  on  the  rniny  morning  of  March  the  14th.  and 
then  at  a  o'clock  went  on  board  the  *  Koenigiu  Rfgentes.'  Each 
of  the  Dutch  passengnrs  came  np  in  turn  and  made  himself  known 
to  us  with  thejioUtest  possible  bow;  thus  the  whole  chip's  companv 
were  at  once  placed  on  a  most  agreeable  footing,  whith  continued 
during  the  entire  voyngn.  The  stewards  and  cook*  were  all  MaJav. 
and  very  well  they  served  us;  in  fact  a  restaurant  in  Ix»ndon  run 
>rith  Java  boys  as  waiters  would  bo  the  most  paying  thing  I  can 
think  of,  and  ft  place  where  I  should  strongly  a<l vise  the  Koyid 
Astronomical  Club  to  dine.     No  matches  were  alloM-ed  on  board, 
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but  when  anyone  svaiitod  a  light,  if  no  cheery  Mulay  had  aQlioipated 
your  wiaheSj  you  called  out  *'  Arpee  "  and  some  one  spriiiig  to  your 
side  with  a  burning  stick  of  scented  inceusi?.  I  shall  miss  mv 
Malay  boya  all  the  rest  of  my  life.  We  found  at  diuner-time  that 
at  the  Captain's  tablt*,  besides  two  daughters  of  the  Governor  of 
the  Dutch  East  Indies,  were  the  four  members  of  the  Dutch 
iwtronomical  expedition,  the  four  American  astronomers, 
Mr.  and  Mrs.  Xewall,  and  ourselves,  making  up  with  a  General 
and  a  Judge  a  rery  happy  and  friendly  party. 

The  (irst  day  of  oiu*  voyage  turned  out  to  be  wet  and  uncom- 
fortable, but  this  was  our  only  experience  of  the  sort,  and  ou 
Saturday  with  laud  in  sight  all  the  day  and  Stromboli  throwing 
out  roclLs  on  the  one  hand  and  Etna  smoke  from  its  snow-capped 
peak  on  the  other,  I  never  remember  a  more  beautiful  view.  Except 
for  a  block  in  the  Sner,  cuual,  wheu  a  Kamseen  was  blowing  aud 
the  thermometer  stood  at  99°  in  the  shade,  the  whole  trip  was 
most  enjoyHble,  and  we  were  sorry  to  part  with  our  excellent 
captain  and  ship's  company  at  6  o'oclock  on  Saturday  the  6th  of 
April,  when  we  amve<l  in  the  lovely  harbour  of  Emma  Haven  in 
^t|lmatra.  To  our  dismay  we  found  that  the  American  Government 
Expedition  were  in  front  of  us,  and  the  Stara  and  ^Stripes  were 
£yijig  on  a  small  transport,  the  *  General  Alava,'  once  a  Sjtanish 
unboat.  We  had  the  pleasure  of  making  the  nuquaintance  of 
fesfior  Skinner  and  all  the  American  astronomers  afterwards, 
mod  very  kind  friends  they  proved  to  be,  giving  all  of  us  every 
asaiatanoe  in  their  power.  I  had  boasted  before  I  started  of 
American  hospitality  to  Britishers;  Mr.  Dyson  sampled  it,  and 
would  now  **  go  one  better"  if  he  could.  The  Dut-ch,  under 
Major  Midler,  received  us  uiagniticently  and  ran  us  up  to  Padatig 
with  a  special  train  aud  saloon  car,  and  we  had  our  lir*.t  experience 
of  white  duck  suite,  and  a"  rice  table"  at  the  (^ranje  Hotel.  I  am 
Borry  to  say  I  put  my  foot  into  it  the  first  thing,  by  making  a 
Bwimming-bath  of  a  douche,  and  was  told  at  dinner  I  might  have 

fot  into  hot  water  over  it  if  it  were  known  to  the  natives.      On 
londay,  April  8th,  we   English    astronomers   called    upon    the 
Governor  of  Sumatra  and  were  most  kindly  received.    Ou  seeing  the 
mountains  of  this  coast  1  had  formed  a  very  strong  opinion  as  tof 
the  advantage  of  getting  as  far  away  from  tliem  as  we  could  witli 
our  instruments,  believing  that  they  must  attract  more  than  their 
hare  of  clouds,  iu  this  very  rainy  country.     1    therefore   wa» 
uxioua  to  take  advantage  of  our  having  a  Man  of  War,  and  steiim 
away  to  an  iblaad  about  70  miles  west  of  Padang  on  the  central 
Tine  of  totality.     Governor  Joekes  warned  us  against  the  savage 
inhahitantfi,  and  seemed  so  anxious  that  we  should  uot  go  there, 
Mr.  Dyson  conjpromised  matters  by  accepting  a  small  coml 
land  called  AotT  Gadang,  about  6  miles  weet  of  the  Dutch  camp, 
n  the  mainland.    We  armngod  to  go  in  the  Governor's  yacht  the 
day  with  the  Malay  chi*?f  who  owned  the  island,  to  visit  it 
ud  select  a  site.    Ou   the  eveuiug  of  thia   dav  we  heard  (hat 
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H.M.9.  •  Pigmy,'  instead  of  the  '  Pomone/  had  arrived  in  the 
harbour.  I  was  dieappointed,  as  there  was  no  ice-machine  on  the 
former,  and  as  all  our  correspondence  was  addressed  to  the  latter 
1  only  received  about  three  letters  and  papers  during  five  months, 
and  as  I  refused  the  Captain's  kind  offer  of  his  cabin  I  had  to 
requisition  the  bridge  of  the  Man  of  War  to  "sling  my  cot.* 
We  had  also  to  send  the  '  Pigmy'  about  30  miles  each  week  for 
fresh  provisions  and  ice  for  our  dev^loping-room.  Ihiring  the 
absence  of  our  ship  Mr.  Dyson  and  myself  were  marooned  opoa 
our  desert  island  from  the  Friday  night  to  the  Monday  morning. 
However  the  anchorage  off  Aoer  Gadang  proved  all  that  could  be 
wished,  and  1  look  back  to  my  50  days  on  board  the  '  Pigmy '  as 
one  of  my  most  pleasant  memories. 

I  have"  not  space  to  describe  the  marvellously  clever  buildings 
erected  for  our  instruments  and  ourselves  by  the  Malays,  sok^ 
out  of  bamboo  and  palm-leaf,  but  they  effectually  withstood  tlie 
tropical  sun  and  rain,  and  we  neither  of  us  wer«  sick  or  sorry  a 
single  day  in  our  most  picturesque  camp,  our  only  regret  beu^ 
that  we  could  not  transfer  all  the  buildings,  as  they  stood,  to 
England. 

I  found  that  the  beet  assistance  I  could  give  to  Mr.  Dysoa 
was  to  leave  the  whole  plan  of  the  erection  and  instaHatioa  of  die 
instrxunents  to  him,  only  acting  as  his  Clerk  of  the  Worka,  aaing 
mr  chief  endeavours  to  allay  his  anxiety,  and  prevent  hTm  fm 
overworking  himself.  I  had  hoped  to  get  a  few  days  of  sport 
before  the  ail-important  iSth  May,  but  1  found  that  one  Sunday 
off,  when  we  were  both  invited  to  shoot  wild  boar,  before  oar  real 
work  be^an.  was  all  that  I  dare  manage,  and  I  take  same  cndit 
to  my^if  that  Mr.  Dyson  did  not  wear  himself  oat  till  the  erentfai 
d3v  wa?  past.  WV  had  only  ooe  ne^boor  on  oar  tsland,  an 
outcast  heatlten  of  eighty  years;,  who  kept  the  most  appalfii^  ape 
that  ever  I  did  vee.  This  monkey  was  used  by  hts  owner  Cor  tfe 
purpoise  of  cHmbing  the  gisantre  cocoanut  palms  and  thopDviar 
dowu  the  fniit,  wbk-h  he  did  in  the  moi«t  artistic  ■i»^"»Tr  br 
screwing  the  nuts  olf  vith  hs?  powerful  arme^  white  he  hmim  br 
Kt#  le«r?  70  to  too  tee*  from  the gn>und.  Mr.  IHsoo  ra»  especsKr 
wart^t\l  not  to  £^>  too  near  this  aniizjaL  Ie$r  tt  «hc«L2  i«B<t»ty  ^ 
he^d  tor  a  cocoanut.  when  the  tirst  tvist  vocid  be  rertam  derttt 
at>er  it  had  ooce  maiie  ^xxi  ir»  hok!.  I  became  most  illMfccJ  to 
this  o;d  Mafciy  pinSe.  arsd  with  the  h^fc  of  a  ToaiinduT,  m 
Uh*^  vvnwrsationt*..  He  wau  the  mo«5€  perteet  seotSeinaa 
hiedks.  andl  ne»er  *.rept»rti  eirea  an  empcy  «i>ia-warer  bottle  _ 

*t^-*^W  u#  $ott#  returc.  la  t&e  way  oc  a  prwenC.     He  evino^  tfca 
^re»r«*  tatere*6  ia  aefrvoomy*  aaa  r.^  see  aim.  wicEi  har^r  a 
00  his  body.  <*-\pfeKai3d:  to  owjal  *cr»C!ier«v  waa  ea£W,  tWaae 
^i  the  diflVrviM  teitrtjcv'pe*.  ai»i  how  ta»*T  were  "  zome  to  be  ■ 
to  wipe  «mt  the  ^un.'*  «ai»  m%MS  ccmK'^'.     A  spackSec  ~te|  a  ■ 
exhibunftanc  edSfCC  00  hmu  and  ht  <i}afnin*!d  ic 
ti>  be  wttrteti  eft  a  ^ML^wer  eC'  ^iaJboaaee.  v>  mhm 
ara  fi»rbttttMw  M<i  wft»»  w»  CMHM«|tamt^  to  b»  * 
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thinking  cannilml.  Our  leftve-tuking  was  most  toucliing.he  G:iving 
ine  &  prtfsonc  ot*  rice,  which  I  hatl  to  sprinkle  on  my  bare  huad. 
On  the  iSth  of  May  1  had  been  up  each  Itoiir  after  12  o'clock  to 
the  m<y<t  ioky  clouda  over  the  whole  surface  of  the  »kv,  and  no 
prospect  of  any  ioiproveuient — so  much  so  that  when  Mr.  Dyson 
came  to  my  berth  at  6  o'clock  I  refused  to  be  comforted,  and  turned 
my  face  to  the  wall,  intending  never  to  go  near  the  in»truinent*, 
except  to  pack  them  up.  However,  at  8  o'clock  the  Captaiu  said 
"  W©  are  going  to  have  a  fine  day  after  all";  and  now  the  fun 
began.  We  rusl»ed  ashore,  and  it  wa-s  as  good  as  the  Liverpool 
Steeplechase  tosee  the  cU>utl8  rac<?  across  tht»  j^round-glasa  of  the  big 
camera,  as  the  moment  of  the  eclipse  arrived.  Our  whole  coraple- 
laent  were  in  their  places,  and  the  search-hght  displayed  for  the 
lienefit  of  the  Dutchmen  on  the  maialand — when  we  '*  doused 
our  glim  "  totality  was  complete,  sixteen  seconds  before  theirs 
;  this  signal  we  gave  them  to  a  seconci,  and  they  were 
Lteful.  I  leave  my  colleague  to  tell  what  happened  during  the 
eclipse  and  the  results  we  obtained.  The  anchor  of  the  *  Pigmy  ' 
was  up  within  an  hour  of  the  last  contnct,  and  1  went  off  tiger- 
shooting,  leaving  Mr.  Dyson  with  about  as  hard  a  week's  work,  in 
thedttveloping-rooni,  as  he  ever  did,  in  a  temperature  never  nndor 
80^,  quite  expecting  to  find  him  dead  on  my  return,  lie  wasn't; 
was  never  better  in  his  life,  but  all  those  M-hu  helped  him  in  my 
jnce  were  in  hospital.  J,  J,  Atkisson. 
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Jfier  the  Eclipse,  1901  A/</y. 

yoUi  of  th$  Rtium  Jotumfy  from  Sumatra. 

0?r  Wliit  Mttnday,  May  the  27th,  the  observers  of  the  Eclipse 
congregated  from  different  parts  of  Sumatra  at  the  Oranjo  Hotel, 
compared  notes,  and  were  as  cheerful  as  could  be  expected  under  the 
circumstances.  Most  of  us  were  leaving  Sumatra  the  next  day, 
and  we  said  farewell  in  hopes  of  meeting  again  not  later  than  at 
the  1905  Eclipse.  When  I  explained  that  I  was  returnini^  vvi 
America,  Prof.  Barnard,  assisted  by  one  or  two  of  the  Naval 
Observatory  Astronomers,  was  good  enoiiijh  to  spend  an  hour  or 
more  in  planning  out  my  route  across  the  Continent,  and  to  give 
me  directions  tor  travelling,  besides  kindly  inviting  me  to  stop  at 
his  bouse  when  I  went  to  ttie  Yerkes  Observatory. 

Early  next  morning  the  '  Pigmy '  sniled  for  Singapore,  going 
round  the  south  of  Sumatra,  clo?e  by  Krnkatoa.  Mr.  Atkinson 
and  J  arrived  at  Singapore  on  June  a,  and  while  waiting  for  a  ship 
to  Hong  Kong  were  overtaken  by  Prof.  Burton  and  the  party  from 
the  Institute  of  Technology,  who  propost*d  to  swing  their  pendulum 
for  the  determination  of  the  force  of  gravity  there.  We  als*>, 
at  Singapi^re,  met  Prof,  and  Mrs.  Todd,  who  had  comt*  from  the  otiuT 
Aide  ot  Sumatra.  The  weather  with  them  h.'ul  not  been  favourable 
they  were  consoling  themselves  by  taking  a  trip  to  Burmah. 
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At  Hong  Kont;  we  bad  onlv  one  day  to  wait  for  the  •Nippocr^ 
3laru'  to8an  Francint'o.     Tlie'Nippun'tiilled  tirRt  at  Jri|ian.  wh^r^rrr- 
Mr.  AtKinson  left,  and  tlien  at  Honolulu.     Out*  ol"  our  tt; 
companions  from  Honolulu  ivnienilK*red  the  Transit  of  V»'i 
Col.  Tupman^s  expe<lition.     The '  Nippmn  *  arrived  at  Suu  V 
on  July  8. 

On  July  9  1  went  to  San  Josi',  and  took  iho  Btage-ccach 
uiorninf;  to  Mt.  Hamilton.     After  a  delightful  drive  of  36  in 
up  the  mountain,  the  oWrvatory  was  reached  a  httle  befon^  01 
oVloclt.     Professor  Campbell  kindly  took  me  round  tbf  Obser v* 
and  introduced  me  to  his  staff;    he  explained   that. ho   bad  jun 
come    bnck    from    a    fortnight's    hohday.    and    in    his   abeieuce 
Mr.  Wright  Itnd  found  two  stars  with  variable  motion  in  the  line 
of  sight.     He   hopes  to  isend   Mr.  Wright   to  Arr^ui(«  for  l«o 
ears  at  least  to  make  line  of  sight  oheervstions,  and  conTemplat'« 
W  possibility  of  a  permanent  annex  to  the  Lick  Ohservatonr  in 
ieSo\ithern  HemL-phcre.    At  night  I  was  shown  the  jt^-ineh  :  th^ 
Irtinition  was  eicellent,  and   it  was  of  interest  as    -  -he 

ictual  size  of  star  discs,  that  with  a  power  of  2000  u  xav 

of  about  the  oth  magnitude  who<;e  separation  was  o^'j  «a>  aboim 
with  th-"  diiics  5  or  6  of  their  ovn  diansefers  apart.  Tbeonv 
dimwliack  to  life  on  tbr  mountain  eceras  to  be  occasvooal  nttle- 
snake)*  in  the  hot  weather;  we  oane  across  ooe  iritbin  a  Um 
.—  U  of  Prof.  Campbell's  fn^nt  door.  «iiich  be  riiconittslT  attack*^ 
u  i\h  big  stones  and  a  pi«<e  of  gas-pipe.  Apart  from  this  and  tba 
tbat  aoiDe  pcoplr  find  it  di£<Ai]t  to  sleep  in  tbe  careatr, 
t.  Uaaulton  seams  an  ideal  place  for  aa  otiservatofr,  at  aojr  ntr, 
iu  the  samiDer. 

At  Chicago  I  was  fortuaate  enoogk  lo  Bieet  PmipMnr  Bambua, 
«bi>  bad  just  rvcitmed  from  speodiii^  the  Saiordar  and  Sswh^ 
obsrrrinie  at  tbe  Tefkes  Obsenatorr.  Ua  kad  tiept  aboot  iaar 
Iknub  in  tw>o  ^Ts,  and  vas  iateotfiog  .to  maka  op  Cor  tbe  loss  c^ 
bra  '      hicTcIe  nisL     He  «m  vny  dniri  that  lbs 

o«ii:  examined  ▼isaaDr  as  veil  aa  |iinliMiaphinMi 

it  BranB(4Mfe,  nemr  C^snuyN  Ppel.  H  w^  sbea  tA  mm  Vm  libwin  ■:  si  '1 , 
ISrfessor  Cteer  bie  Jabosatorr,  aait  Pn<tasoi  Cttm  and  thai 
a  look  tbroatb  pNlroanr  Haas's  t^iacb  aft  nicbi,  ksavsa;  bias 
at  w»\  «iKeftani?  Ja&ita'ja tba delflitida aas  imett;  gssJ-  Attbs 
Cb>C3  -^MrXa^nmtaakmeta  '  ' 

want-.  liiH<  ah  I  m  tadngp  mr  war, 

me   7   ur  S    r  m  tCafti^  vbofv  be 

p^^*^<.^  ..  I  ^  sttdlir.lMber.vnbvbMB  I 

t  at  V^ittiwo   BhT.  lake*  Ge«rr«.      A 

v4ow«  oa  vbirb  ta  bodi  a  Ii««g2£al 
ber  i»   vol   m  oAkmIt  vsai  m  m 
a:>j    «r    '24a   i«'   vast  lbf«v  aifbtfr  far  a 
i^iDcb.    Afiwtba 

"-tfa»  Obnr^aiMH  m  tW  ^<»ti»i»      A 


Mr. 
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00  a  3-foot  convex.  Professor  Hale  explnined  that  he  hoped 
to  use  these  witli  ii  grutiug  for  spectra  of  bright  stars,  &c. 
Another  point  of  grt'ttt  interest  was  Mr.  Kitchey'a  phutogniphs 
%vith  the4'5-inoh  through  colour-scrwins,  which  area  i;reat  advance 
ia  lunar  photography.  Prof.  Hale  and  Prof.  Frost  were  expecting 
new  prisma  for  tbeir  line-of-sight  work,  and  wanting  to  get  to 
work  again  with  the  spectroscope. 

From  Chicago  I  hurried  off  to  Boston  and  had  a  few  hours  at 
Harvard.  Professor  Pickering  showed  me  the  photometers,  the 
instruments  with  which  tbestara  and  their  spectra  are  automatically 
obtained,  and  his  shelves  full  of  photographs.  He  has  material  in 
hand  for  2S  more  volumes  of  the  Harvard  Annals.  Amuug  minor 
nmtters  of  interest  was  a  very  pretty  photoi^raph  of  the  spectrum 
of  lightning  which  had  ju^t  Ijeeu  obtained. 

Unfortunately  my  time  was  too  short  for  a  visit  to  WaBbington. 
To  sjjend  only  a  fortnight  in  America  seems  Uke  a  parody  on  the 
way  some  Ameriians  are  supposed  to  visit  Europe.  ytill  a 
fortnif^ht  was  long  enough  for  a  delightful  tour  and  to  see  several 
places  and  many  people  1  sliull  not  forget,  P.  W.  Dyson. 


T^e  Spectrum  of  Nova  Persei. 

The  spectrum  of  Nova  Persei  was  sensibly  tliat  of  an  ordinary 
helium-star  when  it  rose  to  maximum  ou  Pehnuiry  23,  1901. 
There  were  barely  discernible  bright  edges  to  some  of  the  hydrogen 
lines;  nothing  more.  It  was  not  until  twenty-four  hours  later 
that  they  developed  into  the  coupled  bright  and  dark  aeries 
characteristic  of  Nova?.  This  subsequence  was  the  most  distinctively 
new  feature  of  the  apparition.  We  need  not,  indeed,  suppose  it 
to  have  been  exceptionally  present.  Its  novelty  to  us  resulted 
from  tho  unprecedented  promptitude  of  the  spectroscopic  observa- 
tions made  on  the  Inst  critical  occasion.  Us  tnet^retioul  importiincii 
waj,  however,  crucial,  as  regards  the  line-displacements  manifested 
ia  the  double  s|>ectrum.  Two  modes  of  explaining  them  ou 
Doppler's  priueiple  were  in  vogue.  The  tirst  and  most  obvious 
ascribed  the  bright  and  dark  constituents  to  two  stars,  the 
encountering  velocities  of  which  were  signitled  by  the  opposite 
shiftingrt  of  the  emission-  and  absorption-speetra  emanating  from 
them  respectively.  But  on  ihis  rationale,  the  arrangement, 
relatively  to  one  another,  of  the  contrasted  sets  of  lines  could 
only  be  fortuitous;  and  in  nature  it  was  evidently  systematic. 
In  tho  course  of  a  decade,  four  temporary  stars  were  observed  to 
exhibit  this  pecuhar  type  of  spectrum,  and  in  all,  the  dark  com- 
ponents of  its  duplicated  aeries  were  the  more  refrangible.  Yet 
no  reason  ua.i  conceivable  why  stars  with  cool  atmospheres  should 
unanimously  approach  the  Karth  at  tremendous  rales  of  speed, 
while  stars  with  hot  atmospheres  agreetl  iu  retiring  from  it.  The 
incredibility    was    glariug;     the    theory   coUapsed    beneath  the 
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accumulated  weight  of  aucceeaive  coinddences.  The  coup  de  gr6c$ 
waa  given  to  it  by  the  circumstance  above  referred  to.  For  the 
lighNstorm,  by  which  the  aupposed  partial  collision  was  signalled 
across  0pai*e«  had  burst,  and  was  subsiding,  before  any  signs  of 
relative  motion  became  apparent.  Velocities  of  translation,  as 
Mr.  W.  H.  Pickering  pointed  out  *,  were  then  certunJy  not 
rt'prt'aented  by  the  line-shif tings  in  the  spectrum  of  Nova  Perstd. 
This,  at  any  rate,  fixes  a  landmark  in  the  discussion. 

A^elocities  of  explosion  did  not,  however,  appear  to  be  excluded ; 
and  they  might  be  due  either  to  the  disruption  of  one  body  or 
the  impact  of  two.  Under  the  former  shape,  the  hypotheeis  waa 
advocated  by  Mr,  W.  H.  Pickering  t ;  under  the  latter,  it  has  been 
recently  suo^sted  by  Lord  Kelvin  %,  In  either  case,  absorptire 
efTtn-^ts  could  only  be  produced  by  the  gaseous  maaaes  rushing  in 
our  direction  ;  and  those  with  the  highest  velocities,  being  aubject 
to  quicker  cooling  by  expansion,  would  soonest  readi  the  atage  of 
temporature  enabling  them  to  arrest  light.  The  less  mobile 
hydrogen  (to  mention  the  substance  chiefly  in  qneation)  would, 
oil  the  other  hand«  continue  hot,  and  its  radiations,  becanae  inap- 
prvciably  displaced,  would  shine  on  the  redward  aides  of  the 
ivrres  poll  dine  ahsorption-lines.  But  this  view  is  open  to  serioQs 
objection!:.  To  Wgin  with,  the  self-r^frigeiation  of  the  ap[»oachiDg 
hydrogen  could  not  be  stayed  at  a  given  point.  A  few  bonis  after 
the  catastrophe  it  was  already,  at  hwpctMerij  cool  eooogfa  to  afaeorb 
light  trau$miU«<i  through  it ;  in  a  tew  mon?  hoar?  it  vtmld  Boat 
probably  Kav^  N?en  too  cool  to  give  out  any  light  of  its  own.  But 
only  ini'«ndiN«>ent  hydnx:en  exeroses  any  perceptible  actioa  upon 
himiuons  TiKrations.  Below  the  glovin^-pouit  it  is  indiffieRfit 
and  inert.  Its  direct  and  its  inreited  spectrcm  are  aBiilnuieoaaly 
el£ftivd. 

A^run,  the  initial  vekucitiee  of  the  expelled  gw««  even  if 
$u&.'^«Hit  tn  carrr  them  finalhr  away  &om  tbe  pareat-ftodr. 
N»  $t««di}y  dininbbed  by  its  attrsctioo-  So^ 
e\kauE$t  the  siv^  of  their  forsatzTe  iapti^  ta  a  hm- 
aR%L  atler  au  Lcterral  not  aocii  looker,  sbe  malenau:(ex|w£W  horn 
>CoT«  wo<t:\i  pv«9«^:!«  oabr  vbateTyr  restaans  of  Tfijoatr  aocte 
^^nive  tbie  sttbcraocko  m>ai  tWtr  initial  sovemea:  oc  c&t^  criKac^ 
oc  travita5x»CiiIIy  ooa?rv4Ub&e.  rare.  Tbe«e  ace  eoC  li^e  cisIt  £ft- 
ctuiw*  t^  kamp^-r  tie  (emptXTie  taeccx  cc  cew  scars  ;  at&cfv 
^iA&IIy  forTeii;iK«N  Bt%^  W  aUe^^:  his  their  tcwmfcaBaaa.  is 
«tt^eft(3!Otc$.  EzMt:^  htt$  ^ea  aaoi  co  rvi>&r  intseilxegife  tfe 
«|ifi^tta-  tei?  131  mtuix  (^:arter«  c£'  szceeesfiiuT  arpLjizir  zba  Jkr^^itr 
pctasct^tf  ^.*  'its*  ;tfihj5.T^  ^h^*Of^mevA  cc  :«nrcrurr  ..-iitijtiists^ 

Kiew^ttTie  w*j  :^a  taaea  t»  the  *  Tcvsyury— Kurt?."^  i^ee^ei  m 
t5^  ^y  3tl<e«9r^  Httm^ar«f5»  acd  yiriOM  §..  :i  tae  J^ftas  Kipiois 

;     t^%iwr*aiur^/  J'-uw  wic:..3.  tat 
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University.  They  found  that  augmentation  of  ppeesuro  in  the 
enclosure  round  an  electric  arc  occasioned  a  proportionate, 
though  rery  slight,  increase  in  the  wave-lengths  of  the  metnllio 
rays  given  out  by  it.  The  line  of  experimental  ion  thus  struck 
out  was  pursued,  under  intensified  conditions,  by  Dr.  AV Using  of 
Potadam*.  Using  a  spark -discharge  in  water,  he  obtained  pressures 
probably  equiralrnt  to  several  hundred  atmospheres,  with  line-dis- 
placements of  corresponding  magnitudes.  And  not  only  were  the 
lines  displaced,  but  they  were  accompanied  by  dark  s.itellites  on  their 
more  refrangible  aides.  A  colourable  imitation  of  the  Nova- 
apectrurn  was  at  last  secured  in  the  laboratory  :  yet  with  one  essetj- 
tittl  difference.  The  sbiftiugs  were  whoJIy  towards  the  red,  wliile  in 
Novas  thfly  are  predominantly  towards  the  blue.  The  contradiclion 
was  sought  to  be  reconciled,  iirst  by  Dr.  Wil.ting,  and  later,  with 
more  elaboration  of  contrivance,  by  Dr.  Vogel  t,  through  a  sup- 
posed jMirtial  cffacement  of  the  absorption-rays  where  they  met 
and  mingled  with  their  broad,  bright  companions  ;  so  that  only 
their  more  refrangible  sections  remaining  ptircoptible,  on  illusory 
effect  of  upward  shifting  was  produced.  It  was  not  easy  to  see, 
however,  how  the  absorption  of  a  superincumbent  layer  could  be 
masked  by  emifijnons  from  the  hotter  and  denser  gases  placed 
t>eneath  it,  and,  in  fact,  the  dark  lines  in  Nova  Persei  disclaimed 
that  possibility  by  standing  out.  on  Father  Sidgroavps's  plates  of 
March  7  t,  separate*!  clearly,  as  a  consequence  of  their  notably 
shortened  wave-lengths,  from  shining  associates,  remarkably  dis- 
tended, yet  not  far  removed  from  their  normal  situations. 
Pressure-shifts  do  not>,  then,  supply  the  key  to  the  enig^na. 

A  phenomenon  so  changeable  as  the  spectrum  of  Nova  Persei 
cannot,  indeed,  be  rightly  understood  when  it  is  \Hewed  under  one 
instantaneous  aspect,  its  time-relations  have  to  be  t^ken  into 
account.  Besides  the  permanrnt  line-displacements,  others  were 
exemplified  in  it,  apparently  progressive  or  periodical.  The 
behaviour  of  the  D-lines,  tur  instance,  was  in  the  highest  degree 
|>erplcring.  The  group  consisted  of  a  dusky  strip  due  to  helium- 
absorption  ;  of  a  broad,  bricht  band  produced  by  the  coalescence 
of  the  Bodium-pair;  and  of  two  fine  lines  superposed  upon  it, 
evidently  by  reversal.  Now,  in  the  early  stages  of  the  apparition 
their  intersection  of  the  bright  band  was  appreciably  central ;  but 
in  the  course  of  I^Iarch  it  moved  gradually  nway  from  them 
towards  the  violet,  until,  in  April,  the  intersection  was  at  the 
e:streme  lower  margin  of  the  shifted  effusion  §.  14ecurrent  modi- 
iicatioDS  of  wave-length,  on  thi*  other  hand,  were  observed  in  the 
first  member  of  the  ultra-violet  hydrogfri  series  (114").  During 
the  term  of  the  star's  short'-period  variability,  the  lino  came  out 

•   ■  ■    rifhte  der    kon.  Akad.    Jer  Wias.   «u  BArlin,  Mfty  4,    >899; 

'A-  .lournaV  tcI.  1.  p.  113, 

t      -I  ,  I         .  nff  fr'  Bc^rlin,  Mnrfh  11,  1901. 

t  *Mor.ll.l'.  >■   t;  '-h:  vol- hi.  p.  31*8. 

I  •  Vcrktfr  t  >l.'fr\.\lory  £IuUctiu».'  JVo».  t6,  17. 
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^ehgraphing  during  Eclipses, 


in  photographs  taken  at  minima  higher  up  in  tlie  spectrum  than 
at  muxima,  when  its  position  wjis  normal.  ThLi*  it  is  true,  may 
have  l)een  a  deceptive  effect.  Father  JSidgreaves  thought  that  it 
resulted  frum  the  alternato  emergence  and  ohiiterution  of  an  ultra- 
violet cyanogen  band*.  However  this  be,  there  can  bo  no  doubt 
that  the  seeming  displacement  of  H^*  is  a  trait  common  to  the 
s|>ectru  of  I'  Cygiii,  of  >J  Lyno,  and  of  Nova  Persei  t. 

In  Xova  Persei,  as  in  Mova  Auriga?,  **gr^^n  "  seems  to  have  out- 
shone "  yellow  "helium.  Father Cortie  observed  on  March  3i  the 
glow  of  A  667S,  the  fundamental  of  one  of  the  **  parhelium  "  set^i 
and  its  neighbour  at  A  4922  was  generally  recorded  as  bright. 
Yet  JJj,  as  Me  have  srud,  was  visible  only  by  absorption  on 
Professor  Hale's  orthmhronialic  plates.  F!arly  in  April,  however, 
the  hand  representati\e  of  it  diffused  towards  the  violet,  with 
accompauyiug  loss  of  inteusity :  and  on  April  21  a  bright  liiie 
soosibly  coincidetit  with  D,  was  determined  hy  Sir  Norman 
Lockyer'a  assistants  at  South  Kensington.  So  coupled  heliuiu- 
rays  were  at  any  tirno  unmistakably  preseut.  Hydrogen  alone 
gave  a  conspicuous  double  spectrum. 

Temporary  stars  are  not  isulaled  phenomena.  The  baffling 
peculiarities  of  their  light  are  met  with  us  uell  in  some  few  objecta 
of  a  more  peruiauent  character.  Such  are  P  Cygui,  /3  Lynv, 
ij  Carinsc,  and.  in  a  minor  degree,  Alcyutie,  the  leader  of  the 
Pleiades.  Plainly,  the  bright  and  dark  spectra  of  the  eutire  group 
originate  under  analogous  cooditions,  and  mu%t  admit  of  a  eimilar 
explanation.  It  is  not  perioissible  to  adopt  for  the  duplicated 
series  in  Nova  Per»ei  a  rationale  that  cannot  be  applied  lo  that 
in  P  Cygni.  A  state  of  things  transitory  tu  one  case  is  permanent 
in  the  other.  Explosions  and  eruptions  must  then  be  dismissed 
as  inadequate.  The  full  requirements  of  the  situation  cannot  be 
mot  by  a  catastrophic  explanation,  however  skilfully  adapted  to 
fit  them,  A.  M.  Cleukk. 


I 
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Telegraphing  during  EcUpset, 

WillLa  oa  the  nibJKt  uf  tular  utronurny,  I  tliiuk  I  iiiny  u  well  tall  how  a 
well-kuovrn  Knglish  aiitrutiuui«r.  Mr.  £.  \V.  Mauudrr,  orUraeuiricbObMrTatory. 
WKB  the  pnBuiDAbljr  tuuucvul  CAiue  of  a  groat  dr<tl  ^f  ui^Uh  trouble  finH  atill 
IDureu4ei«saexp«n«o  iiii'v<nnection  wiih  tli_  :  "W 

waa  sent  by  OoTeniment  to  obM-rve  I  iq 

f^p...,.^..,.f    fr*v  thni    ialam},    be   ont^-r-.l  i|j 

)  id  whereby  it  w»«  arr.i  .n^ 

t.  rwiri^triiiu   &lAuritiu»    i       :  '>^irv 

Uiivct  tu  i'adnii^  XiM  moment  ibat  tlit  ftV<ipM  1*1  Muuri(iu«  «&«  cumjJctcd,  Rarf 
wuru  hit  •cieuliUc  cfitiiTtrrm  up  h«re  of  aiij  poculuiritjr  of  iha  ptiiuomrngn  — 
if  auch  cxiitcd  —  tltat  f«rm«l  worthy  of    particularly  arefol  ohieTOtioo. 


•  •  yoalhly  yctiott,*  vol.  Ill  p.  ^6%. 

t  A,  0.  Mourj,  •  ilBmrd  AimaU.'  loLixviii.  |i.  lot. 
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*rofe»«or  TorM  arrived  at  Singnpora  and  wciil.  Ut   the   Enstorn   ExtcnaioQ 

?iK-grKpli  Otilcc  uml  eolicited  the  goodfrill  and  en-u]>enitioQ  of  the  Cumpniiv. 

'bi»  Mr  OriKiur  Taylor  prac»Ni(Ifd  to  sufuro  for  thw  arienti»t.     Headquarti'r*  nl 

r^tidnn  wiTe  consulttvl  Ity  cubic  and  tlii'V  cniiMutrd  in  tnf-o.     Then  tlio  Easlern 

TeU'grnpIi  Vo.  bad  to  be  coii*tdt«d  and  TLe  EnUprn  nnd  South  Africaa  Co,,  ibat 

uni  troiii  Boiubsy  to  Mauritius.     TtiAti  tht>  pDttdt-roiis  and  iilaw  macbiiierv  of 

|.ib«  Indian  Oorerntueiu  had  to  be  Mt  in  motion  lo  aeoure  perinit^ion  to  hold  a 

lleor  hne  at  a  pren  hour  on  Maj  i8.  and,  afler  the*  moat  (»r«rtd  and  inutuni 

Irlibcration,  and  the  writing  of  flies  beyond  comptKation,  the  rwjuired  per- 

ii*-ioii  wnsevetittiulty  grnetL>uHly  ueL^inlvnl.    Then  iheahiiuelequnllj  poiideronfl 

tovhincry  of  the  Nt9thcr1and<)  East  Indies  Govcmnient  Telci^raphs  had  to  bu 

[Wound  up  in  order  to  gt*i  the  newssary  inii'siage  through  from  here  to  i*adiiug. 

iTi'nltiolly.  Imwcv<>r,  cvtirythiug  waa  nnuio  rpody,  ihp  eirlipao  caiiio  on,  the  lines 

vre  fleared  round  tbe  iranioiirie  and   irregular  are  of  a  circle  by  which  d«- 

pattiheahavetobeMnt  from  Mnuritiua  to  Pudnng,  the  march  orcabW  ooniiiieroe 

mu  lialted  to  permit  of  tbe  passage  of  science,  the  breatbli'AS  world  pnused. 

Prcaentty,  the  world  hod  to  brruitbo  and  mure  a^ain.  but  meanwhde  tlit*  eolt[>att 

hod  pasaod.     Not  a  wonl  had  been  heard  from  Mr.  Maunder,  not  a  signal  had 

been  wired  from  Mauritius  to  Fadaug.     Somelbing  over  a  thouwind  wortls  hod 

Iweu  cahli'd  innrnking  arrttngoini»nl«.     Ttio  cable  coinjmnr  hod  frankt>d  them  ull. 

KitHbcriDore  — with  Uie  aid  of  two  Oovernments,  and  tlmnki  to  the  uwi'itunce 

pf  about  a  dozen  direetom,  agenta,  and  other  high   telegraph  olHciaU — it  had 

cleared  thouMnd.4  of  miles  of  cables  at  the  bnsioit  hour  of  the  day,  and  lud 

•ecurotl  tht!  co-operation  of  tlie  (litTcrnment  of  India ;  but  to  this  iiiument  no 

one  in  Pndang  ban  received  a  word  from  the  obserrer  in  fidjiuritius.     How  it 

happened  nobody   koowa.     Probably,   iu  the  ciciteiiipnt  of  tbe  moment,  tbe 

scientint    forgot   to    n-ire  —  was    lost   in    the   contemplation    of    the   ecUpso. 

Pnifessor  Todd,  who  hod  gone  to  work  in  a  ningle-hundiHl  way  for  the  benefit 

(if  the  (teveral  Padang  Kxpediuoni, — his  own  were  ut  Liriggi  aaJ  Singkep — haa 

hod  his  pnin#  as  hi»  rvwiird;  and,  plus  that,  he  cherishM  the  cunscioiiMiefis  of 

having  striven   to  do  good,  failed  in  tlie  atteni{>t  -  und  he  aUo  olierishoa  an 

iiubounded  ndmir^tion  for  the  liberality  nnd  enterprise  of  all  tliese  Telegraph 

Administrattona  who   responded  so  promptly  to  his  appeal   in   tho  cause  of 

aatrODoiuioal  aciGHoe. 

We  print  above  in  full  some  parapfraplis  which  appeared  in  the 
StruiU  Tiin<$  for  1901  June  i.  It  does  not  seem  to  be  a  straiued 
inference  Ihat  these  ptirngraphs  weretosomo  extent  iuapired  by 
Prof.  Todd:  and  we  will  venture  to  take  them  (subject  to  cori*©c- 
tion)  as  representing  essentially  a  grievance  stated  by  him.  They 
have  been  jn^iven  publicity  in  one  sense ;  but  the  majority  of 
astronomers  naturally  will  not  have  seen  them^  nnd  we  thiuk  that 
such  a  statement  ought  to  be  made,  and  replied  to,  before  the 
iiRtrononiical  world  ;  for  there  are  important  interests  at  stake. 

The  reply  can  only  be  given  by  Mr.  Maunder  himself.  We  do 
not  know  anything  of  the  circumstanw'S  under  which  ho  entered 
into  the  compact,  or  why  he  failed  to  earn'  it  out.  It  is  probably 
now  well  kno\\n  that  he  had  the  misfortune  to  fall  seriously  ill : 
and  this  has  delayed  his  return  to  Kn<^land,  so  that  it  is  doubtful 
whether  he  can  formulate  his  reply  until  ueit  month. 

Meanwhile  wo  venture  lo  offer  bomo  remarks  on  the  general 
queation.  which  we  tnist  do  not  prejudice  hia  case  in  any  way: 
they  mif^ht  have  been  mode  equally  well  if  he  bad  telegrophed 
1OO0  words. 

Th«  Straits  Times  upbraids  Mr.  Maunder  bi^cause  he  did  not 
scud  a  telegrnm  from  Mauritius  during  the  cclipso  to  tixe  obflervers 
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at  Sumatra.  The  paper  says  Ihnt  he  "  ontored  into  a  f^reat  scien- 
tilic  compact "  with  Prof.  D.  P.  Todd  to  do  so,  and  that  Prof.  Todd 
hftd  ftingle-hunded  and  with  great  energy  induced  two  GovernmoDt 
departuients  and  several  telegraph  companies  to  give  a  clear  line 
at  the  time  of  the  eclipse  for  this  purpose.  But  we  ask.  What 
did  be  ex|>ect  Mr.  Maunder  would  have  to  telegraph  that  was 
worth  all  this  trouble  ?  It  seems  to  us  that  it  i»  time  that  this 
''telegraphing  during  eclipses/'  whiuh  looks  very  nice  and  scientific 
and  enterprisinj^  in  a  nenspaper  paragraph,  should  stop.  Suppose 
that  Mr.  Maunder  had  »een,  or  had  thought  he  had  seen,  a 
comet  near  the  Sun  (we  say  "thought  be  had  seen,"  because 
there  is  so  much  to  do. during  the  brief  period  of  totality  that  an 
observer  would  not  have  time  to  make  a  careful  examination),  we 
f(»el  sure  that  ho  would  not  have  made  such  a  definite  pronounce- 
ment as  a  telegram  entails,  until  he  bad  seen  it  on  his  developed 
plate.  If  be  bad  telegraphed  that  a  comet  was  there,  knowing 
the  facility  with  wliieh  everyone  can  see  what  tliey  are  told  to 
see,  there  would  have  been  a  chance  that  this  object,  which 
perhaps  only  existed  in  a  Mauritius  observer's  mental  eye,  woala 
have  been  rnrried  ilown  to  posterity  wilh  an  overwhelming  weight 
of  corroborative  evidence  from  Sumatra.  It  baa  been  suggested 
to  us  tlmt  a  timely  telegram  might  have  given  the  Eastern  observers 
information  by  which  they  could  have  better  regulated  their 
exposures;  but  surely  the  well-known  remark  about  ''Swapping 
horses*'  applies  as  strongly  in  an  eclipse  as  anywhere.  No  delinire 
code,  about  the  strength  of  the  coronal  line,  say,  appears  to  have 
been  made  betweeu  the  observers  at  Mauritius  and  Sumatra,  and 
surely  no  one  at  the  latter  place  was  so  vague  in  his  programme 
that  he  would  have  altered  onythiiig  at  the  last  moment  without 
a  very  definite  reason.  We  hope  we  are  not  labouring  this  point, 
but  tins  seems  to  In?  one  of  the  kind  of  things  that;  give  astronomers 
a  bad  reputation  as  sensible  people  and  we  are  glad  t-o  make  a 
little  protest.    We  may  recall  a  remark  lately  made  by  n  -.« 

American  astronomer.    Theconvei-sation  was  about  the  i^  (.-e 

of  one  science  on  another.  Si>meune  said  what  a  help  phuUigrapiiy 
was  to  astronomy.  *' Oh,  yes  !"  said  the  astronomer,  *' but  how 
about  electricity?  Astronomers  would  be  much  more  respected 
if  the  electric  telegraph  had  never  been  invented."  The  obscuritj 
of  this  remark  is  a  littlt^  lightened  when  it  is  recalled  that  we 
have  bad  telegraphic  news  of  a  ninth  sntellite  of  Saturn  of  wbicb 
no  more  has  iDeeu  heard  ;  that  a  new  rotation  period  of  A*c-4ius  is 
received  through  the  Kiel  a^ncy  about  «uce  a  year,  wilh  little 
evidence,  but  much  importance,  as  thoogh  such  a  thin^'  bad  nci'sr 
sn  before  heard  of ;  that  quite  recently  the  place  of  a  cornet  30" 

irth  of  the  Sun  which  did  not  exist  was  rahj^d :  and  it  is  not 
to  remember  other  item*  of  astrouotnicaJ  inl'ormalion,  wnt  in 

hurrv,  apparently  !u  give  them  a  fictitious  inten'*;t,  which  wnuld 
have  been  Mter  kept  until  ihry  could  I  ;>      '  '  v 

full  evidcDce.    It  may  be  thought  on  c  .a 
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the  case  of  Nova  Persoi  and  the  recent  Great  Comat  the  help  of 
the  telegr:iph  was  scnrcely  necoflsary.  The  Nova  was  ohvioui  to 
everyone,  and  the  effect  in  England  of  the  comet  telegrams  was 
only  to  keep  seTeral  persons  newilessly  out  of  their  h&d$,  and  to 
make  one  worthy  gentleman  think  he  had  seen  a  comet  which  he 
hadn^t.  But  we  must  not  preaa  this  view  of  the  case  too  far,  for 
there  are  certainly  occai*ionB  when  a  telegram  is  valuable. 

Edito&s. 

The  above  was  in  print  before  Mr.  Mauuder's  return,  but  it  was 
brought  to  his  notice  aa  soon  as  possible,  and  we  have  no  reason 
for  altering  any  portion  of  it.  The  following  is  sufficient  to  clear 
Mr.  Maunder  trom  any  blame  in  the  matter  : — 

My  reply  to  Prof.  Todd  is  of  the  simplest.  His  instructions 
where  and  what  to  teleijniph  did  not  reach  me  until  the  afternoon 
of  Thursday,  May  23,  live  days  after  the  eclipse.  Until  that  date 
1  supposed  that  he  hotl  abandoned  the  scheme,  since  he  had  not 
immunicated  either  with  the  Eastern  Telegraph  officials  at  Aden 
with  those  in  Mauritius.  I  was  unable  to  communicate  with 
tim  as  he  had  not  furnished  me  with  an  address.  He,  of  course, 
knew  my  address  perfectly.  E.  Wai/tbk  MAiTfUEK. 


I 


The  Orbits  of  Jupiter's  Satellites. 

In  the  July  and  August  numbers  of  the  Ohtcrvatonj  Prof.  Sampson 
has  given  a  long  review  of  my  discussion  of  tiie  Ciipe  heliometer 
observations  of  Jupiter's  satellites.  I  am  much  indebted  to  him 
for  this  proof  of  interest  in  my  work,  in  the  course  of  this 
review  Prof.  Sampson  calls  attention  to  two  points,  on  which  he 
asks  me  "  to  throw  some  light,  and  to  show  that  I  have  not 
ignored  them."  I  am  glad  Prof.  Sampson  has  found  no  more 
serious  objections  to  my  work  than  these  two,  both  of  which 
doubtlessly  arise  from  some  mistake  on  his  part.  As  a  matter  of 
fact,  neither  of  the  two  points  was  ignored  by  me,  and  both  of 
thf^m  even  now  appear  to  me  to  need  very  little  exphuiation  in 
addition  to  that  given  in  my  paper. 

The  tirat  point  is  about  the  mean  distances.  Prof.  Sampson 
writes  {Observatory,  August  1901,  p.  305): — "  But  Mr.  de  Sitter 
says  nothing  about  Marth's  treatment  of  the  mean  distances." 
But  on  page  15  of  my  paper  I  suy : — *•  Marth's  data  and  tables 
were  very  carefully  examined  and  compared  with  S4)uillart'a 
theory";  and  then  I  enumerate  the  errors  found.  After  this 
atatemout  I  did  not  think  it  necessary  to  refer  expressly  to 
every  one  of  Marth's  figures,  which  had  been  found  correct.  To 
Prof.  Sampson,  however,  this  is  evidently  not  a  sufGcient  guarantee 
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for  the  correctaesg  of  the  mean  distances  adopted  by  Marth  and 
by  me.      On  page  303  {Observatory ^  August)  he  gives  Marth'a 
values  reduced  to  seconds  of  arc,  and  then  asks  the  following 
questions : — **  Wiience  did  Marth  derive  these  numbers,  and  what 
nuthoritv  is  there  for  associating  them  with  any  particular  value 
of  the  mass  of  Jupiter  ?  "  to  which  the  answer  is  :  Marth  computed 
them  from  the  adopted  mean  motions  by  means  of  Kepler's  third 
law,  as  will  be  explained  below.    And  "  What  diameter  of  Jupiter 
and  what  ellipticity  do  they  imply  ?  "    Answer  :  The  diameter  and 
ellipticity  need  not  be  known  separately,  but  only  the  coefficient  J6% 
or«  in  Prof.  Sampson's  notation,  ^\p—i^\  the  adopted  value  of 
which  is  stated  on  page  26  of  my  paper.     Prof.  Sampson  then  goes 
on  to  say  : — **  It  is,  at  any  rate,  certain  that  they  agree  with  none 
of  the  three  8et5  recorded  above"  (those  of  Bessel,  Schur,  and 
Damoiseau;  I  will  return  to  this  poiut);  "and  whatever  their 
source  may  be  it  is  clear,  and  it  is  very  important  to  recognize, 
that  their  association  with  one  mass  of  Jupiterntherthan  another 
has  no  authority  beyond  the  authority  of  this  source,  which  is 
unknown,  and  is  at  present  simply  Marth's   ipte  diritJ*      And 
a^in  (p.  305): — **  I  should  be  very  much  surprued  if  any  one  of 
liis  four  mcAU  distances  can  be  shown  to  be  correctly  dependent 
u|x>n  the  attached  mass;  to  assume  such  to  be  the  case  for  all  four 
is  an  act  of  faith  I  am  not  equal  to.*'     Most  certainly  it  is  not 
de^nible  to  have  ivcour^  to  faith  in  a  scientific  qoesdon,  and 
happily  such  is  not  necessani-  in  the  present  case,  as  Marth's  mewd 
distances,  far  from  lutving  no  other  authority  than  his  tpsr  dixit, 
can  b^  writied  by  a  very  simple  computation. 

Kepler*s  third  law,  corrected  for  the  effect  of  the  compiessioa 
of  Jupiter,  gives  the  formula 

where 

M^  »  me4U\  motion  of  satellite, 
tf,  3s  metui  distance        „ 
«,  «  mas*  ^ 

M  «  mass  of  Sun. 

J  =  t>— 1«  a  civlK<^efit  depending  on  JapUer's  fumprewwi 
i  «  ev^u^ronal  nkltu^  of  Jupiter. 
/»  tb«  GattssKon  attr^-tAMHCoastaat  vW/=^'4:is^J9—  icX 

la  tkts  fonauH  the  uoie  of  Wotartk  &$  the  iD««a  dssSajsce  of  th» 
l^rth  fcewL  the  :>itT«  aud  the  tuiic  1^  m^fs  »  the  nta^s  of  JapcBers 
STvtewu  Atlowtoa:  t\?c  the  dttfeceace  of  ttotacii.TL  tb.}s  6orauib  is 
i^eaticftl  ttf  thas  r^ea  br  Pcef.  :^aiBwoa  >  '.J^  p_  jcjV  if  tW 
pifftttrtttti^  t*nnt*  oc  tbe  ritfhc  are  lue^wted. 

If  ve  aio^  ^c  the  aumericttl  cvmmitatioa  the  naons  «£ 
SottiHitft.  the  tt^aoL  «iQCtoa»  ef  Marth  4r  ot  :5otz£brt  {^ 
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to  the  same  thin^,  for  Marth*a  "  plnusiblu  corrections  ■*  are  negli- 
Snbl*%  and  the  largest  of  them  only  amounts  to  o"*5  in  loo  years), 
if  further  we  take  the  values  of  .16^  and  ot  a;  expressed  in/;  as  unit 
from  Souillart  (the  latter  from  jMige  lo  oi  his  second  memoir, 
<^uoted  by  Marth,  M.  y,  vol.  li.  p.  516),  and  i£  we  put 

M  =  1047700, 

we  get  the  following  values  of  logo  for  the  four  aatellitea  : — 

7*450  1051,     7-651  7881,     7-854  5797,     8-099  7955- 

Marth's  values  are  :  — 

7-450  105.       7-651  788,       7-854  580.      8-099  795- 

The  adopted  numerii»al  values  of  all  the  elements  are  stnted  on 
page  26  of  my  paptT.  As  tho  menn  difitanrcs  are  there  expressed 
in  the  semi-nxis  major  of  the  Earth  as  unit,  it  is  ueccBsary  to  know 
the  adopted  value  of  6  expressed  in  the  eame  unit,  which  I  regret 
to  have  omitted.     It  is 

logt  =  6*6684— 10. 

Prof.  Sampson  compares  Mnrlb's  mean  distances  witli  those  de- 
rived from  observntions  by  Bessel  and  Scbur,  and  from  an  unknown 
source  by  Dnmoiseau. 

This  compariaou  is,  however,  not  legitimate.  MarthV  distances 
were  derived  by  the  above  formula  (1)  from  llio  adopted  value  of 
the  ma*t5 ;  Bessel's  (and  Hchiir  »)  distAnce^,  on  the  other  band,  are 
each  individually  derived  from  observatious,  and  from  each  of  them 
Bessel  derived  a  value  of  M  by  the  formula  (1),  thus  arriving  at 
four  independent  determinations,  viz. : — 

1048-38,     1048-15,     1048-14,     1047-75, 

of  u  bich  the  weighted  mean  is 

1047-88. 

It  is  thus  not  allowable  to  treat  Bcssel's  four  distances  as  corre- 
spondinr;  to  one  and  the  same  value  of  the  mass. 

Bessel  observed  the  four  satellites  Beparately,  and  I  bus  naturally 
luced  them  sepanLt4>ly,  and  finally  adopted  the  mean  of  the  four 
^parnte  results.  In  the  case  of  the  Cupe  observotions,  however, 
the  four  satellites  could  not  be  separated,  and  one  unknown  was 
accordingly  introduced  inste-ad  of  the  four  mean  distances  from  the 
beginning.  Prc»f.  Sampson  says  (p.  305) :—"  It  seems  to  me  that 
the  corrections  to  all  the  four  mean  distances  should  have  figured 
in  Mr.  de  yitter's  equations  of  condititin,  for  by  the  assumption 
thxit  underlies  their  elimination  he  suppresses  the  possibility  of 
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correcting  tbem,  and  nius  the  risk,  which  is  almost  a  certaintj,  of 
addiug  hifl  correction  to  Jupiter's  mass  to  a  number  which  may 
have  been  incorrectly  adopted  by  Martb."  Now  if  Martb's  meaa 
distances  bad  not  been  consijitent  with  his  adopted  mass,  evidently 
the  best  and  the  only  course  for  me  would  have  been  to  make  thera 
consistent,  and  then  to  proceed  exactly  as  I  did  in  my  paper,  viz., 
to  eliminate  them  by  expressing  their  corrections  in  terms  of  the 
correction  to  the  mass.  The  only  assumption  which  underlies  thia 
elimination  is  (»co  my  paper,  p.  iSX  that  the  mean  motions  are 
known  with  such  accuracy  that  no  real  corrections  to  them  could 
be  derived  from  the  Cape  observations ;  and  this  assumption,  I 
venture  to  think,  Prof.  Sampson  will  not  object  to. 

I  now  come  to  the  second  point,  viz.,  the  fact  that  the  quaotity 
J6',  or  AX;>  — i^).  was  not  introduced  as  au  unknown.  I  must 
again  refer  Prof.. Sampson  to  my  paper,  p.  20,  where  I  say;— 
''  The  (quantity  J  cannot  be  determined  with  any  ueight  from  these 
observations,  and  miLst  therefore  be  tjiken  as  correct.  The  only 
means  of  determining  it  would  be  from  secuhu*  perturbations  10 
the  nodes  or  perijovia." 

The  constant  factor  by  which  the  mean  distance  is  multiplied, 
owiug  to  the  compression  of  Jupiter,  is 


1  + 


J6« 


3aXi+m) 


Adopti:ig  the  same  numerical  values  as  above,  this  factor  he- 
comes  for  the  four  eatellitea 

I'ooo  225,     2-000089,     1*000033,     i-oooozt. 

When  Jupiter  is  in  opposition  (log  A  s  o*6X  this  oomapoodfl 
to  an  increase  of  the  apparent  mean  distances  by  the  following 
quantities : 

o""033i     o"'02i,     o"*oi2,     o"*oo7. 

This  is  thus  what  I  have  called  in  my  paper  the  mtLrimitm 
ffMcmtrie  effect  of  this  perturbation.  As  a  general  rule,  I  haw 
only  introduced  as  unknot  u&  the  corrections  to  those  incH^oalitiei 
of  which  the  maximum  geocentric  effect  is  above  o '05,  and  as  a 
matter  of  fact  the  three  unknowus  corre$p«>nding  to  ineqoalities 
just  above  tlii.s  limit  (viz.,  those  that  I  called  y,,  y^,  y,)  came  out 
little  larger  or  smaller  than  their  probable  errors.  They  might, 
indeed,  hs  well  have  been  ueglecteu  (see  my  paper,  p.  70),  It  is 
not  difficult  a  powuriori  to  estunate  the  probable  error  with  which 
a  correction  to  3b*  would  have  been  determined  by  the  Cape 
ob<^mtions.  if  ir  hnH  b*^a  introduced  as  an  unknown.  I  ftod,  oy 
a  rough  •-  ti  p.  e.  is  moro  than  ooe-tbinl  of  the 

whole  qui"  -d.     It  would  be  possible  to  detennire 

the  quantity  J  with  evea  greator  accuracy  from  the  mtmmtd 
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dlflrneter  anrl  compression  of  Jupiter's  disc  and  its  observed  rate  oE 
rotatioa,  t^ithout,  reterriug  to  tlie  motions o£  the  Aateliites  at  all*. 

W.  Di  Srrr&u. 


CORRESPONDENCE. 

Tq  i)u  Editors  of  *  Tlu  Observatory.* 

Anomalous  OccuUations. 

GeSTLKMBir, — 

A  peculiarly  interesting  case  of  non-instantaneoua  occuUa- 
tion  may  be  added  to  those  cited  by  Mr.  Innes  in  your  last 
Number.  On  January  6,  1876,  during  tbe  passage  of  the  Moon 
across  the  Pleiades,  Uartwig,  the  Strassburg  obsarver,  noticed,  or 
thought  that  ho  noticed,  the  immersion  of  Atlas  to  take  place  in 
two  stages,  a  faint  ray  surviving,  during  six-tenths  of  a  second, 
the  extinction  of  the  brilliant  light  ( Winnecke,  '  Astr.  Nach/ 
No.  2074).  Now  Hartwig  was  unaware  that  this  star  was — »o  to 
speak — a  lapsed  double ;  his  vision  was  unprepossessed.  The 
companion,  however,  had  been  only  once  seen  unequivocally, 
Struve,  in  1827,  found  Atlas  to  be  dupUv  difficillima^  and  entered 
it  as  2483  in  his  great  Catalogue.  In  1830  the  components 
could  not  be  separated,  but  were  thought  to  present  a  **  wedged  " 
appearance;  while  in  1836  tbe  star  was  unmistakably  single  in  a 
serene  sky  (*  Mensune  Micrometricfie,'  p.  2S3).  It  has  never  since 
been  dinde<l,  althous:h  Mr.  Burnbam  has  repeatedly  submitted  it 
to  keen  scrutiny  ('  Memoirs  Roy.  Astr.  Society/  vol.  xliv,  p.  230). 
Three  possible  explanations  of  tbe  anomaly  suggest  thomselves. 
Struve*8  original  observation  may  have  been  illusory.  Yet  he 
bimseLf  saw  no  reason  to  distrust  it ;  and  it  derived  unexpected, 
though  indirect,  conlirmation  from  the  occultation-effect  of  1876. 
Secondly,  the  companion  might  have  disappeared,  between  1837 
and  1S36,  in  cousequence  of  its  orbital  motion.  In  this  case, 
however,  it  should  have  long  ago  re- emerged  to  view.  The  third, 
and  most  probable,  alternative  is  that  Atlas  is  coupled  with  a 
variable  satellite.  Many  combinations  of  the  kind  are  suspected, 
if  not  ascertained,  to  exist ;  and,  indeed,  another  member  of  the 

*  I  may  be  parmilted  to  iiso  this  oflouIoD  to  pubLidi  eome  of  tbe  more 
ifflportuit  ^pogFapUic&l  errort  in  uiy  pa|)er:— 


Page  19,  Ui»  17,  for  -^*,^  nod  ^-^. 


6>.     .. 


10, /o 
»7.  > 


^  rfoi  c. 


fH    «6i     u      7i  '*'■  *<»g''i  =7*45''  «5o  *'«<^  loga,  =  7  450  105 
M    6».     .»    36./'^  H  =  +001583  rcod  ft  "  —0-01583. 
„    64,  fcr  Tadlk  XVL  n  read  Tulb  XYL  a. 
VOL.  XXIT* 


y,  =  1-4 Amp  rtad  -—v^  =  1-4 Am^. 
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PleiadoB  group  has  changed  from  obvious  duplicity  into  apparent 
Bingleness  wilhin  ihe  last  few  yf*ars.     This  is  a  7'2-niagniludi'  eUr 
due  south  of  Alcvone,  catalogued  by  Wolf  in  1876  as  forming  a^ 
wide  pair  with  a  nintL-maf^iiitude  companion.     Neverlheleeis,  itflj 
came  out  single  iu  Ihe  Henry  photograph  of   1886,    but  con-  " 
spicuoufily  double  iu  that  of  1888,    Then,  once  more,  in  1895,  the 
companion  had  vani*>hed  ;    M.  Chevroinoiit,  at   least,  who  drew 
attention  to  these  curious  facts,  was  unable  to  perceive  it  with  a     \i 
email  refractor  ('Bulletin  do  la  Society  Aatrouomique  de  France,' flj 
189C,  p.  295).  ^1 

The  enigma  of  the  duplicity  of  Atlas  may  be  solved  by  a  recovery 
oF  brightness  on  the  part  of  its  obscured  attendant,  or  by  finding 
evidence  of  its  gravitationfll  influence  in  the  variable  radial  velocity 
of  the  lustrous  primary.  This  m  one  of  many  circumstancefl 
which  lend  special  interest  to  spectroacopic  motion-determinationB 
of  the  Pleiades.  Yours  faithfully, 

London,  1901,  AuguBt  11,  AgN£8  M.  CleBKB. 


Old  Irish  Records  of  Cumets  and  Eclipses, 

GZKTLEMEN, — 

The  Annals  of  the  Kingdom  of  Ireland  by  the  Four  Masters 
(as  they  are  commonly  called,  the  principal  one  being  Michael 
O'Clery,  who  is  thought  to  have  died  at  Louvain  in  1643)  were 
publinhed  in  Irish  and  English  on  opposite  pagea  by  Dr.  O'Donoran 
in  1851.  In  his  "  Introductory  Kemarks  "  he  givesalisl  (p.  xlriii) 
of  the  astronomical  phenomena  which  are  to  be  found  recorded  in 
the  *  Annals  of  Ulster,' a  work  compiled  by  Cahal  Mnguire,  who 
died  in  1498,  and  of  which  there  are  not  only  Bodleian  and  Dublin 
copies  (in  Latin),  but  an  old  English  translation,  evidently  mado 
from  the  Bodleian  manuscript  and  now  in  the  British  Museum. 
The  astronomical  phenomena  consist  of  eclipses  and  comets. 
Of  the  latter  there  are  four ;  (i)  in  A.n.  614  •,  no  nean^r  date  is 
recorded ;  (a)  in  a.i».  677,  stated  to  be  in  September  and  October ; 
(3) in  A.D.  1018,  "for  14  days  in  har>-eHt ;  "  and  (4)  in  a.d.  1066, 
which  in  all  prohabilily  (though  the  year  seems  here  a  little  doubt* 
ful)  relates  to  the  appearance  of  Ualley  s  Comet  in  the  year  of  the 
Noiman  Conquest  in  Kugland. 

The  comet  of  A.i>.  614  is  mentioned  in  the  By«intine  record?  as 
having  appeared  at  the  time  when  Jerusalem  was  taken  by 
Cbosroes  II.,  king  of  Persia,  which  would  be  about  the  month  of 
Juno  in  that  year.  As  regards  the  comet  ascribed  to  A.i).  677,  it 
would  seem  that  instead  of  altering  the  dato  to  a  year  later,  u 
0*DonovaQ  suggests,  we  should  make  it  a  year  earlier ;  at  least  if 

*  OT>onomn  noiarJu  that  up  to  4.0. 1014  tht  date*  •■  tet  doirn  In  tl» 
*  Annals '  ire  one  ymr  too  mrl;. 
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Pi»gre  in  ri|,'ht  in  identifyiug  that  me?itioued  ia  Beda  and  other 
European  records  wilh  one  observed  in  China  in  a.d.  676.  .Soveml 
bietorians  speak  of  one  seen  in  the  northern  heavens  in  the  month 
oi"  August  AJ).  J018,  Hiid  this  ia  continued  by  the  Chinese  records. 

Now  as  regards  ihe  eclipses  :  O'Donovan  states  that  their  dates 
are  conBrnied  by  tlit-ir  agreement  with  those  in  the  catalogue 
contained  in  '  L'Art  de  verifier  lea  Dates.'  In  most  cayes,  however, 
only  the  year  of  the  ecU|>8e  is  mentioned,  and  I  will  set  ihem  down 
ia  order,  and  compare  tlie  solar  eclipses  with  the  tracks  assigned 
in  Oppoluer's  '  Canon  der  Finsternisse/  la  the  Irish  records,  as 
corrected  by  O'Donovan,  we  have  : — 

A.D.  496.  "Solia  defectio." — An  annular  eclipse  occurred  ia 
Eastern  Europe  and  Wedteni  Asia  (partial  in  the  British  Inlands) 
on  October  22  in  that  year. 

AJ3.  512.  **  Defeotus  aolis  contigit." — A  total  eclipse  passed  from 
the  Meditermneun  Sea  into  Central  Aaia  on  June  29,  and  was 
partially  visible  in  the  British  Islands. 

AJ).  591.  **  Defectus  Bolis." — An  annular  eclipse  crossed  Airica 
on  September  23,  and  might  perhaps  have  been  seen  as  a  small 
partial  one  in  Ireland  some  time  before  noon. 

A.D.  664.  "Tenebra;  in  Kalendis  Mail  ia  II  horu.**— This  eclipse 
(on  May  i)  is  mentioned  in  the  Anglo-Saxon  Chronicle,  where  the 
(late  is  erroneously  given  as  May  it*  The  line  of  totidity  passed 
across  the  British  Islands,  including  the  north  of  Irehind. 

A.D.  753.  *'  Sol  tenebrosus." — There  were  two  annular  eclipses 
this  year,  on  Jan.  9  and  Dec.  29  ;  the  former  must  be  the  one 
meant  (if  the  note  really  refers  to  an  eclipse),  as  it  was  central  in 
Southern  Europe  and  would  bo  partially  visible  in  tlie  British 
Islands. 

A.n.  763.  "Sol  tenebrosuii  in  hori  tertii." — It  does  not  appear 
that  any  eclipse  could  have  been  visible  in  Ireland  thk  year,  and 
the  appearance  must  have  been  meteorological. 

A.D.  865.  *'  Eclipsis  Solia  in  Kal.  Jauuarii,  et  Echpsis  Lunffi  in 
eodem  anno.** — A  total  eclipse  of  the  Sun  passed  over  the  British 
Islands  on  the  ist  January  in  that  year,  and  a  total  one  of  the 
Moon  took  place  on  the  i5t.h  of  Ihe  same  month. 

A.D,  885.  "  Eclipsis  Solis  et  vis®  sunt  stellte  in  Ccolo.'* — This  is 
mentioned  in  the  Anglo-SiLXon  Chronicle,  merely  with  the  remark 
that  *' the  Sun  was  eclipsed.'*  It  occurred  on  the  i6th  of  June, 
id  was  total  in  Northern  Europe,  iacludiug  the  extreme  north 

Great  Britain. 

A.D.  1023,  *'  An  Eclipse  of  the  5!oone  on  the  4th  Id.  of  January, 
being  Thursday.  An  eolipso  of  the  Sunn  the  27th  of  Ihe  same 
Mooue,  on  Thursday.'' — A  partial  eclipse  of  the  Moon  did  occur 
ou  the  9th  of  January,  and  a  total  one  nf  the  Sun  ou  the  24th, 
so  that  there  seems  to  be  some  mistake  in  the  above  dates ; 
Jan.  24  W09  a  Thursday,  but  Jon.  9  fell  on  a  Wedntsday, 

A,».  1031.    "Au  Eclipse  on   the  doy  before   the  Calends  of 
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SeptPiTiber." — Here  there  seems  to  be  a  mistake  of  n  yenr,  n^ 
a  large  eclipse  of  the  Sun  (total  or  annular  in  Scandinnvia,  and 
ptrtinl  in  tlie  British  Inlands)  did  take  place  on  the  Jist  of 
August  in  A.D.  1030,  respecting  which  much  has  been  written, 
attempting  to  connect  it  with  the  battle  of  Stiklaslad.  which, 
however  (as  is  pointed  out  by  Dr.  Dreyer  in  the  Observntonf, 
vol,  xviii,  p,  363),  waa  really  fought  on  July  29,  more  than  a 
month  l)efore  the  eclipse. 

The  above  are  all  the  solar  eclipses  collected  by  O'Donovan,  but 
there  are  other  lunar  eclipses  mentioned,  as  follows  : — 

A.D.  674.  **  Xubea  tenuis  et  tremula  ad  speoiem  cojlestia  arcus 
in  vigilia  noctis  w  fend  ante  pasca  ab  orieiito  in  occident^^m  per 
serenum  coelum  apparutt.  Luna  in  sanguinem  versa  est." — No 
eclipse  of  the  Modu  occurred  that  year,  and  the  pbeuumenon  wai 
probably  meteorological. 

A.D.  692.  *' Luna  in  sanguineum  colorera  in  Natali  S>  Martini 
veri<a  est.*' — This  also  must  have  been  meteorological. 

A.n.  71S.  "  Eclipsis  luute  in  plenelunio." — Eclipsea  of  the  Moon 
^uHoUtf  occur  at  the  time  when  she  is  Full ;  as  the  only  lunar 
eclipse  during  the  year  in  question  wns  a  small  one  on  the  i2tb  of 
November,  that  must  be  the  one  referred  to,  if  this  were  really  an 
eclipse. 

A.n.  762.  "Luna  tenebrosa.  Nox  luctda  in  AuturaDO." — No 
eclipse  of  the  Moon  occurred  that  autumn,  aud  the  appearance  was 
therefore  meteorological. 

A  J).  773.  *'  Luna  lenebrosa  ii  Nonas  Decembris." — There  was  a 
total  eclipse  of  the  Moon  on  the  4th  of  that  month  in  the 
morning. 

A.I).  788.  **Luna  rubra  in  similitudinem  sanguinis  xii  Kal. 
Martii." — There  was  a  total  eclipse  of  the  Moon  on  the  26th  of 
February  in  that  year. 

A.n.  807.  "  Luna  in  eanguinem  versa  est." — A  total  eclipse  of 
the  Moon  occurred  that  year  on  the  26th  of  February  in  the 
morning,  and  a  partial  one  on  the  2Tst  of  August  in  the  evening. 
An  eclipse  of  the  t?uu  is  mentioned  in  the  Anglo-Saxon  Chronicle 
as  occurring  at  1 1  o'clock  in  the  morning  on  the  seventeenth  day 
before  the  calends  of  August;  but  this  is  endently  a  mistake  for 
the  calends  of  March,  as  an  annular  one  did  occur  on  the  i  ith  of 
February  in  that  year. 

A.I).  878.  "  Eclipsis  Lunse  Idibus  Octobris  ir  luna." — A  total 
eclipse  of  the  Moon  took  place  on  the  15th  of  October  iu  tie 
.morning.  C)n  the  following  29th  was  the  total  eclipse  of  the  Sun 
iBtienlinned  in  the  A.-S.  Chronicle  aa  falling  in  the  year  after 
|Alfred>  great  battle  with  the  Danes,  which  enables  un,  with  great 
rrobnbility,  to  correct  its  date  to  A.n.  S77,  and  that  of  the  king's 
(It-ath  to  A.n.  899,  60  that  the  true  miUenar)-  of  the  latter  event  is 
iiow  patit. 

A.n.  921.    '*£c1ipsis  Limie  xv.  Kal.  Jan.  feriiD  prima  horm 
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loctis.'' — A   penumbral  eclipse   of   the   Moon  occurred  on   the 
;8th  of  December,  a.i>.  920;  bul  this  «in  hardly  Iw  tliat  referred 
to,  BO  that  the  pheuouienon  was  probably  meteorological. 

Yours  i'aiLlifully, 
BUckheath,  1901,  Aug.  3.  W*  T,  LTETN. 

P.S. — Since  writing  the  above,  I  hare  had  an  opportunity  of 
consulting  the  Ulster  Annaln  rheinselves.  The  expression  which 
.puwled  me  with  regard  to  the  lunar  eclipse  of  a,d.  877  [878],  that 
Jt  occurred  *'  Idibus  Oetobris  iv  Z/UTitf-,"  appears  to  be  a  misprint  or 
mistake  of  O'Donovan,  for  the  AnnaU  state  that  it  was  on  the 
14/^  of  the  Moou.  and  tliat  an  eclipse  of  the  Sun  followed  "on 
the  4th  of  the  Kalends  of  November,  the  ^Sth  of  the  Moon,  about 
the  7th  hour  of  the  day" — this  eclipso  being  the  one  ako  men- 
tioned in  tliH  Anglo-Saxon  Chronicle,  the  year  after  Alfred's 
victory  over  the  Danes. 

There  is  also  a  similar  mistake  under  a.d.  663  [664],  where  the 
**  teuebne  "  said  to  have  taken  phice  *'  Kftlwntlis  Maii  iti  II  liorA  ** 
should  be  in  the  ninth  hour,  u  r.  about  three  o'clock  in  the  after- 
noon, when  there  was  really  a  solar  eclipse,  referred  to  above.— 
W.T.L,CAug.  r3). 

The  late  Professor  Safford, 

The  obituary  notice  of  the  late  Professor  Truman  Uenry 
Ford  given  in  the  August  number  of  the  Olsei-vatory  makes  no 

sference  to  his  early  years,  when  he  showed  himself  to  be  one  of  the 
most  remarkable  calculating  boys  on  record.  At  only  ten  years  of  age 
his  extraordinary  powers  of  calculation  attracted  so  much  attention 
that  articles  on  the  subject  appeared  in  both  American  and  English 
joumala.  Some  accounts  of  this  period  ot  his  life,  for  which 
1  prepared  a  few  notes  22  years  ago,  may  not  be  uninteresting  to 
your  readers.  The  following  information  is  derived  from  the 
uccuunt  of  the  boy  Safford  published  in  Cfuttninrs'  EilUihui-fjh 
Jounutl  for  October  1 S47, 

Truman  Henry  Safford  was  born  at  Boyalton,  Windsor  Coimty, 
Vtfrmont,  on  January  6,  1836.  His  fatlier  was  a  farmer  of 
considi-rable  intelligence,  from  whom  he  inhmted  liia  mathematical 
itoetee.  The  child  was  delicate  and  fi-agiJe  and  was  reared  with 
'difEculty.  A  highly  nervous  temperament  seems  to  have  charac- 
terised his  infancy  and  youth,  which  was  much  subdued  in  after 
life.  Uis  mental  precocity  seems  to  hnve  been  indicated  so  early 
as  three  years  of  age.  At  the  age  of  six  he  was  able  to  perform 
accurately,  and  entirely  mentally,  such  a  calculation  as  reducing 
1040  rods  to  barleycorns. 

Before  his  eighth  year  he  had  shown  powers  of  mental  calcu- 
lation quite  equal  to  those  of  the  remarkable  mathematical  prodigy 
Zerah  Uoiburu.    It  is  remarked  that  these  feats  were  not  achieved 
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hy  Saffoid  by  the  kind  of  intuition  usually  observable  in  such  ca««*, 
but  by  means  of  study,  and  it  was  observed  that  he  improved 
rapidly  by  practice  and  lost  proportionately  when  he  neglected 
the  cultivation  of  bin  powers.  At  this  early  age  lie  acquired  floina 
knowle<lge  of  algebra  and  geometry,  and  in  addition  to  the  power 
of  performing  lengthy  calculations  in  his  head,  he  j/osseased  the 
higher  jK>wer  of  comprehending  and  solving  abatruse  and  difficult 
questions  in  various  branches  ot"  mathematics. 

At  the  age  of  nine  he  studied  lluttou's^Matlieniatic^/and  at  this 
time  J)r,  fiewry,  a  well-known  mathematician,  wrote  thus  about 
him  : — "He  is  not  one  of  the  calculators  by  instinct,  but  a  real 
regular  reasoner,  on  correct  and  established  principles,  taking  the 
easiest  and  most  direct  course.  As  he  had  llutton's  Muthematics 
and  wanted  some  lo^^aritbnis  he  computed  correctly  the  logarithus 
from  I  to  60  by  the  formula  given  by  JIutton.  Ho  \h  a  won- 
derful boy.  His  mind  is  too  active,  and  when  roused  in  the 
night,  or  madtt  wakeful  by  his  nervous  temperament,  it  is  often 
(litBcnlt  to  arrest  the  current  of  bis  thoughts  on  some  interesting 
calculation.'* 

At  this  time  he  constructed  and  published  an  Almanac  which 
ran  through  two  editions — one  oi  7000  copies  and  the  second  of 
I7»ooo — a  remarkable  achievement  of  a  boy  not  10  years  old  I 

Numerous  examples  of  his  skill  in  poiving  arithmetiiail  problems 
have  been  publisheil,  in  performing  which  he  evinced  an  intense 
degree  of  nervous  excitement.  When  asked"  What  two  numbers 
aro  those  whose  sum  multiplied  by  the  greater  is  equal  to  77  and 
whose  difference  multiplied  by  the  less  is  equal  to  12  ?"  he  shot 
out  of  his  chair  like  an  arrow,  fiew  about  the  room,  his  eyes  wildly 
rolling  in  their  sockets,  and  in  about  a  minute  gave  the  correct 
answer.  In  the  mensuration  of  solids  he  displayed  an  extra- 
ordinary power.  Being  asked  to  give  the  solidify  of  the  Karth 
the  mean  diameter  being  7918-7  miles,  he  writhed  about,  flew 
rapidly  about  the  room,  flashe<l  his  eyes,  and  in  about  a  miautt^ 
said  259,992,79^,083.  Perhaps  the  most  surprising  effort  of  his 
mental  [lOwer  was  evinced  when  be  was  asked  to  multiply  in  his 
head  eight<>en  figures  (365  repeated  six  times)  by  fifteen  figures 
{365  repeated  five  times).  In  about  a  minute  of  highly  exciteii 
condition  be  gave  the  answer  of  thirty-thtve  figures  correctly. 

No  wonder  that  a  child  of  ten  yenra  of  ago  with  a  mind  so 
extraordinarily  developed  should  have  bct»n  connidered  predoomed 
to  an  early  death  ;  but  ns  the  remarkable  fnctdly  of  Zeruh  Colburn 
disappeared  as  ho  grew  to  manhood,  so  did  it  happily  result  with 
Maffunl,  aiul  as  he  advanced  in  ye^n^  though  a  mathematician  of 
no  ordinary  capacity,  he  seems  to  have  grown  out  of  the  abnormal 
faculty  which  uiado  his  Iwyhoo^l  so  remarkable. 

Efforts  wertt  made  to  induce  his  father  to  lake  him  round  tho 
country  as  a  show,  but  it  was  n»ore  wiselr  decided  to  give  him  the 
bonetit  of  a  good  education,  and  accordingly  ho  wa4  removed  to 
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Harvnnl  Collfloe,  Cambrid^o  (Mass.),  where  in  the  year  1846 
I»o  \vn3  placed  uudei*  the  charge  of  Professor  Kverett  and  Professor 
Pierce.  Youra  faithfully, 

3»  Xaviitock  Sqiinre,  W.O.  E.  B.  Knob&Ii. 

1901,  Aug.  13. 


Vmbilihj  of  Jupiter* 8  SatellUea  by  the  Naked  Eye. 

Gextlembn% — 

1  see  that  Mr.  Lynn  expressed  his  disbelief  in  the  alleged 
\iaibili(y  of  any  of  the  Satellites  of  Jupiter  by  the  naked  eye  at  a 
meeting;  of  the  British  Astronomical  Association  reported  in  your 
Jouraal ;  several  inoinbtrs,  I  see,  gave  instances  in  which  they  were 
sntisficd  that  they  had  been  so  seen,  and  I  would  wish  to  add  my 
testimony  to  theirs. 

1,  too,  was  a  disbeliever  in  this  possibility  in  my  early  days  ;  but 
it  80  happened  that  when  a  member  of  the  Trigonometrical  Survey 
of  India  I  had  for  ashort  time  as  my  assistant  the  late  Lieut.  liUiot 
Brownlow,  of  the  Bengal  Engineers,  who,  1  am  convinced^  did  see 
some  of  thum  without  any  aid. 

One  evening,  when  wo  were  waiting  till  the  signal  lamps  were 
ready  for  observation,  Brownlow  was  watching  Jupiter  (then  in 
the  west),  when  he  remarked  that  there  were  some  small  stars  close 
to  it,  and,  as  he  was  ccrtuiu  about  it,  I  got  a  telescope  on  the 
plauet  aud  compared  their  positions  with  a  rough  sketch  which 
Brownlow  made  :  the  positions  corresponded  ;  and  I  was  induced 
to  repeat  the  experiment  on  more  than  one  occasion  afterwards, 
always  with  success  as  regards  some  of  the  satellites. 

This  is  an  old  story  *,  and  if  1  made  any  notes  I  have  long  lost 
them;  but  I  tliink  I  must  have  mentioned  the  matter  as  of  interest, 
though  it  attracted  no  notice  at  the  time,  and  my  memory  will 
not  carry  me  back  so  far  as  to  details. 

No  doubt  the  perfect  eyesight  needed  for  seeing  these  small 
jbjectji  in  the  neighbourhood  of  Jupiter  is  rare,  but  I  have  myself 

nearly  appniaehed  to  seeing  bright  objects  free  from  the  usual 
"rays  (which  seem  to  be  accepted  as  the  accompaniment  of  bright 
stars)  by  using  suitable  spectacles,  that  I  think  it  probable  that 
almoflt  perfect  vision  does  exist:  and  in  Browrdow's  case  I  had 
quite  independent  evidence  that  bis  vision  was  very  acute ;  he  wuh 
a  great  sportsman,  and  it  was  quite  well  known  that  very  few  of 
the  professional  shikarries  could  recognize  objects  better  than  he, 
and  we  daily  had  proof  that  hia  vision  far  excelled  that  of  any  of 
the  rest  of  our  party.  I  am,  Gentlemen, 

II  Clifton  Gardrns,  MAida  HUI,  W.  ^OUrs  faithfully, 

1901,  AugUAt  4.  J.  F.  TuiKSAKT. 

*  Brownlow  wu  killed  at  Lacknow  by  an  aocideat  En  18  5S. 


Correipondence. — Publications,         [No.  309, 


A  remarkable  Meteor, 

Gentlemen — 

MTiile  watching  for  late  Perseids  on  the  night  of  Aug.  i8 
laat  at  13''  24™,  1  eaw  a  ahooting-star  of  the  4th  mag.  moTinf 
very  slowly  along  a  path  of  nearly  9  degrees  just  S.  of  e  Pereeu 
1X6  flight  was  directed  straight  from  Capella,  and  it  terminated 
its  Tisible  course  close  to  f  Persoi,  the  path  being  65°  +40^°  to 
S^J*^  +35°'  ^he  duration  was  estimated  as  2  seconds,  and  the 
object  impressed  roe  as  being  Tory  eiceptionally  slow  coueidering 
its  position  and  direction. 

A  letter  from  Prcf.  A.  S.  Herschel  at  Slough  was  received  ft 
day  or  two  lat-or.  and  informed  me  that  he  had  observed  the  same 
meteor,  his  observation  being  Aug,  18  13''  24J*,  mag.  3,  path 
331  i°  +78°  to  306-  +57°,  duration  17  sec. 

A  comparison  of  the  two  apparent  courses  shows  a  radiant-point 
in  the  Lynx,  and  the  following  real  paths  were  worked  out 
indpendently  by  Prof.  Herschel  and  myself :  — 

Prof.  H.  W.  F.  D. 

Radiant-point 105=  +52°  106°  +52° 

Height  at  ho^'nning  ....       64  miles.  63  miles. 

Height  at  ending    52*,  50      „ 

Length  of  path  ...... ..        27  j  „  28      „ 

Velocity  per  second   ....       '5    «  ^5      « 

The  position  of  the  meteor  was  from  over  a  point  near  Leight< 
Buzzard,  Betis,  to  near  WatUng;ton,  Oxon,  and  thc^  earth-point  was 
in  the  English  Channel  a  few  miles  off  Portland  Bill,  Dorset. 

The  results  corroborate  each  other  very  satisfactorily,  and  prove 
that  the  object  travelh^  with  abnormal  slowness  considering  the 
position  of  its  radiant-point,  the  theoretical  speed  being  34J  miles 
per  second,  while  the  meteor  traversed  only  15!  I  registered 
about  5  other  meteors  from  exactly  the  same  radinnt  during  the 
August  period,  but  they  moved  with  normal  velocity,  being  swift 
and  projecting  btreaks  like  the  Ferseids. 

The  exceptiouflUy  slow  rate  of  motion  exhibited  by  this  meteor 
makes  one  curious  to  know  how  it  could  have  been  brought  about, 
and  how  the  object  came  to  bo  apparently  mixed  up  with  a  system 
of  swift  meteors.  Yours  faithfully, 

BisbopBton,  Brirtol,  W.  T.  DkkXIKQ. 

1901,  Aug.  23. 


« 
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TiiB  Constant  of  PiiEC£SfiiOM. — Herr  Ludwig  Struv«,  ia 
X08.  3739-30  of  the  A$tronofni4tch«  yofhrtchteu^  givra  an  in- 
teresting discuesion  of  the  valuts  of  the  •'  Constant  of  Pt^^osfeioo" 
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and  the  Proper  Motion  of  the  Sun,  The  occasion  of  it  is  to 
reconcile  bis  former  results  with  those  of  Newcomb,  au  object  lie 
lias  apparently  succerdetl  in  accompllBhiug.  When  Newcumb 
published  his  1S97  results,  be  pointed  the  discrepancies  between  his 
results  and  tho*»e  of  L.  Struve,  especially  those  derived  from 
discussions  of  Declinations,  and  after  trying  varioua  hypotheses, 
tinally  gave  up  the  idea  of  bringing  the  two  results  into  agree- 
ment. 

Id  the  present  discussion  Heir  L.  Struve  remarks  that  his  work 
was  founded  on  "  Auwers's  Reduction  of  Bradley,''  the  Pouikowa 
*'  Foaitions  moyenues  de  3542  etoiles,"  and  ttie  mean  of  the 
fundamental  star  catalogues  for  1845  and  1S55.  In  the  result  he 
found  the  following  corrections  to  the  f5truve-Feters  luniaolar 
preceasion  for  iSoo: — 

In  R.A.  «p«-2*-S5-|-i"07(A J^  +m). 
In  Dec,  ?p=~2  *8i  — o  '17  >• ; 

where  A  J.  is  a  correction  to  Peters's  planetary  precession,  and  fx 

and  r  constant  corrections  due  to  Proper  Motion  in   R.A.  and 
Declination. 
According  to  Newcomb 

.   =  +  14  '36  for  1 800. 
According  to  Peters 

-.-=s-|-i5  "12  for  1800. 


Elence 
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making  in  K.A.  fl/j=  — 3"-66  +  i"'07  fi* 

In  other  words,  by  merely  introducing  this  correction  the  differ- 
ences between  Newcomb  and  L,  Struve  ore  reduced.  Thus, 
-according  to  Newcomb,  the  result  for  1800  is  5036"*59,  or 

E.A.^>  =  5o^6i3 
Dec.jj  =  5036-89, 

wluJe  Struve's  corrected  result  for  1  Soo  is 

R.A.y^=  503433 
Dec./)  =  5035- 1 7, 

pving  Struve  Newcomb,  in  R.A.-}-i"*8i, 
„  „  in  Dec. -hi  72. 

The  difference  in  the  R,A,  residta  is  due  to  a  systematic 
difference  of  Proper  Motion.  Newcomb  corrects  Bradley  R.A.S 
by  — o'-o79,  and  the  loter  catalogues  used  by  btruve  require  a 


PubUcatioM, 


[No,  300. 


correction  of  +o*'022,  giving  /i™+o*'ioi  or  +i"5ts,and  making 

a  quantity  in  fair  agreement  with  Newcomb. 

This  is  very  simple  and  satist'aotory,  but  the  explanation  of  tlie 
di9cre|>ancy  in  Declinations  is  not  so  easy,  Herr  Struve,  however, 
reduces  it  by  o''-33  by  proceeding  on  similar  lines  to  the  aboT«« 
thus  leaving  an  oir^tandinjj  amount  of  -|-  i"*39. 

By  a  long  discussion  and  placing  the  stars  in  order  ot  magnitudes, 
Struve  finally  deduces  his  former  result  to 

R.A.  rt;j=5036"'3t 
Deo.  (0*  =  5036  M5. 

Ilenco  bo  finally  concludes  that  Newcomb's  values  cannot  be  far 
from  the  truth.  In  spite  of  this,  however,  he  thinks  the  Paris 
Conference  of  1896  were  somewhat  hasty  in  their  recommendatiooi, 
and  that  it  would  have  been  better  to  wuit  until  rentdts  had  been 
derived  from  a  wider  range  of  material  Everything  depends 
at  present  on  the  Bradley  Catalogue. 


T11&  ASTBOORAPUIC  CU<LBT  CoNFKRKNC£  AXD  THU  ErOS  CAM- 
PAIGN.— Two  publication?  have  lately  been  received  from  the 
Paris  Observatory  Mhich  deal  with  the  above-mentioned  subjects, 
and  can  therefore  bo  treated  in  the  same  pamgrapli.  Tbe  first, 
the  Report  of  the  Conference  held  at  Paris  last  year,  contains  the 
proceS'verhavuc  and  the  reports  presented  to  tlie  Conference  by 
the  co-opprating  ob-icrvatorios  whi^'b  have  already  been  sum- 
marised (see  1900,  July);  and  besides  these  there  are  several 
appendices  relating  to  the  determination  of  th^  magnitudt^  of  the 
stars  on  astrogruphic  plates  by  different  methods  which  aro  inter- 
esting to  compare.  M.  Tnipied  explains  that  at  Algiers  a  scale  oi 
magnitudes  corresponding  to  diameters  founded  on  examination 
of  the  diameters  of  the  stars  in  the  Kapteyn-Pritchard  typical 
areas  has  been  adopted,  and  then  with  a  little  practice  the 
observer,  measuring  the  diameter  by  moans  of  two  parallel  wires, 
can  at  onco  write  down  the  magnitude  with  considerable  accuracy. 
At  San  Fernando,  Adnnral  Viniegra  begins  with  the  assumption 
that  all  images  are  ellipses,  and  then,  having  measured  the  axes  oi 
the  ellipse  by  help  of  the  co-ordinates  which  give  it»  ])ositiou  on 
the  plate,  he  deduces  u  diameter  A  for  each  star.  From  this  tlie 
magnitude  is  computed  by  the  formida  maH— o'6^A~  (MJtf. 
R.A.S.  vol.  lii.).  31.  Baillaud's  method  of  determining  magnitude 
on  a  plate  by  a  wetlgo-plmtometer  lias  already  bt»en  mentioned  in 
these  pages  (July  u;ci,  p.  aSy).  Prof.  Donner  explains  that  at 
Helstngfors  the  magnitudes  are  first  estimated  mentully  by  the 
measurer  on  a  scale  based  on  the  diameter  of  the  images  of  the 
Kapteyn-Pritchard  stars,  and  then  corrections  are  applied  to  thc«p 
to  reduce  them  to  a  comiiiotv  system,  the  corrections  '  \fyi 

At  by  comparison  of  the  images  of  the  samo  stars  on  .\"ng 
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plates.      It  may  be  mtMitiouetl,  although  it  is  not  given  iu  the 
book  now  being  written  of,  that  the  niethoil  in  use  at  Greenwich 
is  something  analogous  to  that  of  M.  TrL'pied,  but  the  diameter  is 
writttiD  down  instead  oi  the  maji^ittude»  and  tliut  a  cumpariaon 
similar  to,  but  probably  not  so  refined  ns,  that  of  Prof.  Donner 
affords  a  check  on  the  accuracy.     The  rest  of  tlie  Report  of  Iho 
Conference  deals  with  the  initiation  of  the   Eros  campaign  for 
detenniaing  the  solar    parallax,  which  is    now   almost  aucient 
bifitory.     The  latest  infurmution  relatintr  thereto  is  contained  in 
the  second  of  the  books  from  Paris — a  voluminous  Circular  No,  8. 
To  this  M.  Ijoewy  contributes  two  memoirs — one,  on  the  occnracy 
of  measures  of  r^^ctilinear  co-ordinates,  the  other  on  the  effect  on 
the  measures  of  the  trailed  images  of  Eros,  due  to  its  motion,  in 
which  be  comes  to  the  comforting  conclusion  that  though  there 
may  be  a  systematic  error,  seeming  to  depend  on  the  masjnitude  of 
the  stiir,  the  effect  of  this  U  slight  and  would  disappear  by  multi- 
plying the  measures.     M.  Prosper  llonry  and  M.  C  Andre  had 
been  charged   to  make  a   study  of  the  inllnoncti  of  atmospheric 
diftpersiou,  which  they  have  done  by  examining  the  difference 
Itetwoen  the  mean  wave-length  of  tho  hght  from  Eros  and  that 
from  the  surroundijig  stars.     They  found  the  difference  to   bo 
iustmsible,  and  that  Eros  produced  upon  the  plates  au  image  equal 
in  intensity  to  that  of  the  surrounding  stars  of  the  same  visual 
magnitudes.    There  is  also  contained  in  the  circular  some  geometry 
by  Mr.  Hinks  relating  to  tho  determination  of  tho  immllax  of  Eros, 
which  bos  some  points  of  resemblance  with  that  publislied  in  our 
number  for  1900,  August,  and  a  pa{)er  by  Prof.  Oomstock  on  the 
accuracy  of  the  fil^r- micrometer  observations  made  at  Madison. 
The  remainder  of  the  circular  is  taken  up  by  the  detailed  reports, 
in  continuation  of  those  in  Circular  No.  7,  of  the  work  done  at  all 
the  observatories,  of  all  of  which  the  following  is  a  summary  : — 


ten 381 

Arcetri 

Bamberg  

BenncoD 

Bonl«aux 63 

BnuaeU    

Cambridge   1x0 

CbrUti&nU  

Corduba    10 

Dtinsink    %$ 

DusMldorf   

Kdiiiburgh   ... 

Lowell 

Oneowioh    411 

HeUlngforft 73 

K  iain,^berg 

I-yuii* ... 


Photogmphy. 

K umber  of 

Plates.     Nights. 


8x 


Micrometer  mMniree. 

\uiribor  of 

Serirs.     Nights. 


63 

10 

62 

47 


15 

98 
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Pbotograpbj.  Uicrometer  measurM. 

Number  of  Number  of 

Platef.    Nights.  Series.  NigbU. 

Madison   ...  ...  lo  lo 

Mftneilles ...  ...  112  74 

MinnoapoUs 106  57 

Lick  113  65  48  27 

Nioo  ...  ...  137  76 

Northfleld 73  56  ix  21 

Oxford 145  50 

Padua  ...  ...  180  41 

Pariii 174  68  139  61 

PoulkoTa ^7  11  ...  64 

Siin  hVrnando ...  S5  40 

Stmsburg ...  ...  66  32 

IWikeut  a6  21 

'iVramo     ...  ...  ...  100 

ToulouM  53  35  88  46 

I'psala 91  30 

Wasbbum    ...  ...  63  49 

Waahington ...  ...  91  61 

Verkea  ...  ...  181  65 

Thia  repivsenU  the  \rork  done  at  each  ohsenratorr  mppron- 
mAMy»  hut  it  1$  difBcult  to  aet  down  the  accurate  relatiTe  miie  in 
a  table.  At  si.uue  observatories  manj  exposures  are  girea  on  t 
ltlate>  at  others  a  single  one.  It  is  inferred  that  at  li^  for 
example,  eat.^  plate  is  exposed  onlr  once,  and  for  this  reason  tlie 
nummr  of  series  of  plates  is  giren  although  the  total  nmaber  is 
hur^rw.  At  Greenwich  two  photograp^iic  telescopes  vere  in  me 
MUkultaneouslv  and  plate«  with  each  were  taken  in  do^ktieate,  n 
that  the  numt^r  is  proportiooatelT  large. 

Meridian  i^hs^^-ation^  of  the  £Xoiles  de  Sepere  hare  been  wait 
at  the  v^w^ratvxries  of  d'AhbadOk  Greenwich,  Koo^sberg. 
lick.  IVrt^  K<c«ne  ^CoUe^  BoakanoV  San  Fenittik)i» 
\Va&hui^\>u. 

i>win^  ivt  the  positko  of  £rc<k  there  w^s  a  rerr  si 
during  whk'h  ii  <v«dd  tv  ot«erved  at  the  Cape,  aad 
^vrkxL  untvYtanatelT.  tvtt  bad  weadwr  pcev^Iled. 

l^  cNA^n(a^.vT  m  Oiitaiua  hk»  aLw  taken 
ddbtxte  Ifccurv^  are  nv<  ti^eo. 


NOTES. 

0.*-urt  Nv*«w^ — I;  w  repwcosi  ^az  Exes***?  C 
V»  y^vc'v  W'Jisv'o^  cj  Cabcwcon  CtfCIi«ce  Obsencacarr, 


vVttttitikA.'afiea  V  tiitf  Ki^fa^  >vc%Ct  a  ;nioer  wr^c^  a«-  hm  aoa^ 
XV.  J,  W,  S.  I.»,v4«ec>  *tca  taw  siitf  *  Vm  Snar  Arcn^  BS33- 
i^ic*^.'^    TW  3Mafr»r.  ^ec^f  smic^  ami  *."curaaBiTr  ^cepan 
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Bud  discusses  tbe  dissimilarity  oF  the  various  periods.  Though 
quite  appreciating  the  vahie  of  the  paper,  we  scarcely  follow  the 
Author  in  thinking  that  his  main  point  is  well  established.  Dr. 
Loekyer  tahulates  the  dates  of  minimum  and  maximum  of  sun- 
ipota  as  given  by  Dr.  Wolf  and  his  successor  Dr.  Wolfer  from  the 
minimum  of  1833-9  ^^  t^**'  maximum  of  1894*0.  Then  having  taken 
differences  he  finds  that  the  maximum  has  followed  the  minimum 
br  a  varying  Hpuee  of  time,  fur  in  1837  the  maximum  followed 
minimum  by  y^^  years,  in  1848  by  4*6  yeary,  in  i860  by  4*1  years, 
and  BO  on.  Dr.  Loekyer  then  says  that  thejte  periods  between 
minimum  and  maximum  have  their  greatest  value  at  every  third 
sun-spot  period,  or  every  34*4  years.  In  this,  oa  we  have  said,  we 
do  not  follow  the  author  with  coniidence;  for,  Qrst,  he  has  only  two 
maxima  of  hia  serondary  curve  to  judj^'e  from  ;  and,  secondly,  there 
is  always  considerable  uncertainty  as  to  the  exact  date  of  a  suu- 
Upot  minimum  or  maximum.  No  doubt  Dr.  Wolf  and  hia  successor 
ssigned  dates  to  their  epochs  with  much  judgment,  but  these 
«pocbs  are  such  protracted  events  that  it  is  difficult  to  name  any 
|iarticalar  month  as  the  time  of  Run-s[>ot  minimum  or  maximum, 
lind  of  this  we  have  an  e.xample  in  the  minimum  just  passed,  if, 
indeed,  it  has  pojtsed.  Other  periodic  phenomena  are  discussed  in, 
%  similar  way,  chnmtic  variations,  and  aurorie  and  magnetic  storms, 
ivhose  variations  are  all  generally  iu  accordance  with  a  thirty-five 
year  period.  Dr.  Loekyer  quotes  Prof.  Xewcomb's  remark  in  the 
IjUtrojfht/Mical  Journal  for  January  last — *'  Underlyiug  the  periodic 
Tariationsof  spot-activity  there  is  a  uniform  cycle  . .  .  " — evidently 
irith  the  meaning  that  Newcomb  was  referring  to  some  such 
period  as  this  of  t^$  years,  but  it  may  be  questioned  whether  this 
mevr  is  correct.  As  to  the  amount  of  **  spottedness  "  during  a 
iCtflod,  the  author  finds  that  the  total  spotted  area  included  between 
^^bponsecutive  minima  varies  regularly,  with  a  period  of  variations 
PlBout  thirty-five  years,  which  differs  somewhat  from  the  result 
of  a  well-known  investigation  by  De  la  Kuo,  Stewart  and  Loewy, 
in  which  they  found  that  the  amount  of  **  spottedueas  "  during  a 
whol<>  period  was  practically  constant — that  is,  when  there  was  a 
long  space  between  successive  points  of  minimum  of  the  sunspot 
curve,  the  interYcniug  maximum  was  not  very  high.  Finallv, 
considering  our  l>un  as  a  variable  star  with  a  mean  period  of  about 
ii'i  years,  be  exhibits  a  table  of  the  variations  of  7;  Aquiho  for 
iparison. 

Eh'BLLAB  Velocities  ly  the  Line  of  SitiUT.— The  plan  initiated, 

believe,  by  Uarvard  Observatory  and  followed  now  by  TerkeA 

id  Lick,   of  periodically  issuing   circulars   giving  a  ri'^ume   of 

mt  work,  has  much  to  coaimend  it.     A  specially  interesting 

(ullotin  (Xo.   4)  from   Lick  just  to  hand  collects  some  recent 

Its  secured  with. the  Mills  spectrograph  ;  some  of  these  re- 

tbes  have  already  been  published  elsewhere,  but  this  summary 

liar  results  is  very  lumdy. 
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The  followinfi;  ie  a  furtlicr  summary, 

TheBG  stars  have  variable  velocity  in  the  line  of  sight: — 


IT  Ccphei :  1 899  Aiie.  xj,  —  36  km. 

3iPyffDi'  i8q9.1uly    2, —11  km.; 

£  Piwyum  :  1899  S^pt,  19.  +a?  km. 

r  Pemei :  1898  Oct.  26,  +10  km. 


1900  Oct  7.-5  km. 
1900  Aug.  11,  —  3  km. 
1900  Sept.  17.  +33  km. 
[898  Not.  x8.  +  8  km. 


J.CeU: 
e  H7<1rA : 


1897  Oct  27,  —  9  km.; 
z 899  Bee.  26,  -t-43  km. 


1900  Dec.  a4,  —1 

1901  June  5,  +  |] 
1900  Dee.  a6. -)-5jbL 
J  900  Oct.  15.  —  t  bi., 
1900  Oct.  17,  —  4lb. 
1900  Oct  19,  +  4 la., 

1 900  Dee.     4,  +  I  knt. 

1901  April23,  +jabtt, 


1898001.    17.  -  8  km.; 
1900  Deo.  24,  +40  km. ; 

^  Equulei  is  one  of  the  most  interesting  double  ^tara  known. 
Its  period  of  revolution  wa.«i  supposed  to  bo  11*4  years.  It  waa 
observed  with  tlio  Mills  spectrograph  in  1900  June,  when  it 
was  found  to  have  a  radial  velocitv  of  —  14  km.,  but  no  poculiariliea, 
such  as  doubling  of  the  lines  due  to  the  two  component*,  was 
apparent,  which  was  to  be  expected,  as  both  compon«nts  w  ere  then 
moving  at  right  angles  to  the  line  of  sight.  Since  then,  from 
observations  mnde  at  Lick  by  Mr.  Aitken,  Mr,  llussey  has  shown 
that  its  period  is  probably  57  years, 

A  few  negnlives  of  tht>  star  were  obtained  Ust  Rprln^  with  the 
Mills  speotrograph,  in  which  the  spectm  of  the  two  eoinpouents 
are  plainly  shown  with  displacements  corresponding  to  a  relative 
velocity  of  35  km.  If  the  distance  between  the  corresponding 
lines  decreases  and  vanishes  in  the  next  few  months,  it  will  ba 
conclusive  proof  that  the  period  of  the  star  is  near  57  years: 
otherwise  the  longer  period  should  have  the  preference. 

There  ore  also  given  in  the  Bulletin  some  more  facta  about 
Polaris.  It  will  be  remembered  that  in  the  autumn  of  1899.* 
Prof.  Canpbel)  announced  that  his  spectroscopic  observations 
showed  that  Polaris  was  a  triple  star,  that  the  bright  star  which  we 
see  was  moving  aroui)d  the  centre  of  mass  of  itself  and  an  invisible 
companion,  and  that  this  system  moved  with  a  variable  velocity  a« 
though  it  wete  moving  as  a  whole  about  some  other  star  as  centre. 
Observations  have  since  been  made  to  verify  the  variable  volocity. 
In  1 896  the  volocily  of  the  centre  of  mass  of  Polaris  and  the  dark 
component  was,  it  is  said,  —  iS  km.  per  second,  in  1899  it  was 
—  11*8,  and  now  it  is  given  as  — 13'5.  The  period  of  the  binar)' 
system  3^  23*  i4'''3,  deduced  in  1899,  seems  to  satisfy  recent 
observations  perfectly. 

Prof.  Campbell  also  gives  a  series  of  six  obsen'ations  of  d  TJnm 
Hajoris  between  1897  November  16  and  1901  January  27,  which 
do  not  indicatt*  variable  velocity,  but  a  steady  velocity  of  -j- 15  kra. 
per  second,  and  also  pome  observations  of  2  Orionis  by  Mr.  Wright, 
which  confirm  the  discovery  of  variable  velocity  of  this  star  made 
by  M.  Deslandres : — 

^Orioui»:  1900  Aug.  u,  +3  km. ;  Aug.  ai,  +51  kta. ;  Sept  17,  —69  km. 
The  determiQations  made  at   Lick  of  the  radial  velocity   of 
Oimrvaitit^f  toL  nil.  p.  J79, 
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*  Persei  and  of  Groombriilge  1830  have  already  been  noticed  iu 
recent  numbers  of  this  magazine  (May  and  Jtily). 

Lacob  Velocitibb  IK  TUB  Li5E  OF  SiGHT. — The  following 
inatances  of  stars  which  have  lar^e  mdial  velocities  were  given  by 
Prof.  W.  W.  Campbell  in  the  Astroj'ht/tical  Journal  tor  1901 
January.  These  figures  are  the  means  of  determinationB  by  more 
than  one  observer,  60  that  they  may  be  relied  on : — 

c  Androinedtd   ^84  km.  per  sec. 

/J  Cassiopeia) —  97  „ 

2  Leporis +95  „ 

6  Canis  Mnjoris -f-96  „ 

tPegayi     -76  „ 

fi  Sagittarii —  76  „ 

The  +  sign  denotes  recession,  the  —  sign  approach. 

STAnoNAnr  METEOE-HAniASTs*. — The  radiant  of  a  showt-r  of 
shooting-etars  is  the  point  or  area  from  whtirh  all  thu  Htars  appear 
to  move  when  pcrsiKftivcIy  projected  on  tlia  celestial  vault.  If 
the  tracks  of  a  shower  of  meteors  are  laid  down  on  a  star  map, 
and  if  these  tracks  are  prolonged,  all  of  them  will  intersect  in  a 
point,  or,  at  least,  within  a  small  an>a — the  radiant.  The  meteors 
are  really  moving  in  parallel  straight  lines  in  space.  Their  jiaths 
are  (lerspectively  projected  into  great  circles  of  the  celestial  sphere, 
and  have  a  annmon  vanishing-point.  The  case  is  easily  under- 
stood by  that  of  the  '  Sun  drawing  water,'  which  is  often  seen 
about  sunset.  The  mys  of  the  Sun  ore  really  parallel,  but  they 
seem  to  radiate  in  all  directions  from  the  Sun's  disc  iu  great  circles 
that  have  a  common  vanishing-point. 

This  perspective  theory  demands  that  the  radiant-point  of  a 
shower  of  meteors  should  rise,  culminate,  and  set  by  the  Earth's 
dinmid  motion,  prcdsely  as  the  Sun,  or  a  star,  rises,  culminates, 
and  sets.  The  meteors  on  any  night  do,  in  fact,  radiate  from  spots 
which  remain  tixed  among  the  stars,  and  which  ris«*,  culminate, 
and  set  as  do  the  stars  themselves.  If  the  shower  continues  for 
many  nights  (like  tlio  Perseid  shower,  for  instancf),  the  place  of 
the  radiant  usually  Fhif'ls  among  the  stars,  as  it  ouplit  to  do,  since 
its  position  is  due  to  a  geometric  conti^uration  which  changes  as 
the  Earth  moves.  The  perspective  appearances  change  as  the 
place  of  the  spectator  is  altered  by  the  Earth's  motion  in  its  orbit. 
Mr.  W.  F.  Denning,  has  stated  that  he  has  found  cases  where  the 
anpenruuces  differ  from  these  uormal  conditions.  Por  certain 
sfioworR  of  meteors,  the  radiant  does  not  change  its  place  among 
the  stars  as  the  Earth  moves  in  its  orbit,  but,  on  the  contrary,  the 
radiant  remains  stationnry  for  weeks.  A  typical  case  of  the  sort 
ts  tlie  shower  of  the  Orionida.    This  shower  persists  for  about  two 

•  This  Tfry  terw  jtinli-mpnt  of  llip  jiroblcm  of  Stulionnrr  Itnrliitnts  is  taken 
frvta  the  I\^uiar  i:kieiK*  MtfntUy,  k>uio  ftljght  aUcrftlion  bcii)([  lu&do. 
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weeks  (October  10-24),  and  the  radiant  remains  stationary  near 
the  star  v  Ononis,  instead  of  shiftinfr  with  the  Earth's  motion  ai 
the  laws  of  celestial  perspective  demand. 

Ko  certain  explanation  of  such  stationary  radiants  has  been 
forthcoming;  and  the  correctness  of  Mr,  Denning's  obserrationa 
hare  been  doubted  on  that  account.  The  explanation  suggested 
by  Prof.  Turner  that  the  paths  of  the  meteors  are  deflected  by 
the  Earth's  attraction   is  given  in  Moji,   jVof.  H.  A.  S,  and  is 

{)robably  well  known  to  our  readers.  Prof,  von  Niessl,  of  Bronn, 
las  a1i40  investigated  the  subject  from  a  geometrical  point  of  view. 
Given  the  phenomena  and  the  fact  that  they  are  produced  by  the 
perspective  projection  of  the  actual  paths  of  meteors  in  space,  he 
has  inquired  what  the  paths  must  be  to  satisfy  all  the  conditions. 
If  we  assume  Hwarms  of  meteors,  moving  with  HmaU  velocities  in 
space,  in  hyperbolic  orbits  nearly  parallel,  the  orbits  being 
asymptotic  to  the  Sun,  meteors  proceeding  from  such  swarms 
would  seem  to  have  a  stationary  radiant.  Moreover,  such  meteor* 
must  originate  in  certain  fixed  emissive  centres  in  the  stellar  regions 
(beyond  the  solar  system).  The  phenomena  for  certain  aerolites 
whose  fall  has  been  observed  are  accounted  for  by  reasonable 
assumptions  as  to  the  existence  of  the  cosniical  centres  of  emission, 
primitive  velocity,  and  direction.  A  geometricui  explanation  of 
stationary  radiants  can  be  had  in  this  way.  It  is  not  j-et  possible 
to  say  whether  there  is  sufficient  physic:il  evidence  to  make  the 
existence  of  such  extra-solar  emissive  centres  probable. 


Nova.  Arttio.E. — A  remark  made  in  our  March  Nnmber,  to  the 
effect  that  this  object  had  not  been  seen  for  many  years,  would 
have  been  more  in  accordance  with  facts  if  we  had  said  that  no 
observations  had  been  published  during  the  hist  year  or  two,  but 
it  seems  to  have  had  the  effect  of  inducing  observation  of  \ovb 
Auriga — or  it  may  be  that  the  appearance  of  the  Aova  in  Perseus 
may  he  the  cause.  At  any  rate,  Prof.  Campbell  and  Mr.  Aitken 
looked  for  the  star  on  the  evening  of  1901  April  4,  and  found  it 
without  didicujty,  though  the  sky  was  basy  and  illumined  by  the 
full  Moon.  Nova  Aurigto  was  estinml^d  to  be  of  the  12th  magni- 
tude on  Burnham's  scale.  Prof.  Campbi>ll  says  in  Ast.  .Soc.  Pae. 
vol.  xiii.  no.  79  that  the  Mime  peculiarities  of  focus  oxinted  as  in 
previous  years,  and  no  doubt  the  spectrum  is  stili  nebular.  Hii 
last  observation  was  in  1S98,  August,  when  the  star  was  of  the 
nth  magnitude. 


Peof,  ScniAPABBLLi. — Thia  well-known  a.'ttroDomer  has  retired 
after  40  years*  sonice  from  the  l>irectorahip  of  the  Boyal 
Observatory  at  Urora,  Milan.  As  recognition  of  his  spleudid  work 
to  science  nod  for  his  country  he  has  been  prt«onted,  the  effects 
of  n  public  ffubacripiion  raised  by  his  fellow  citizens,  with  n  gold 
mtnlal  and  an  nlhura.  The  medal,  51  millimetj^es  indiam^t^r,  boarn 
on   one  side  a  picture  in  relief  of   the  Observatory   of  Brera 
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rurrouiided  bv  the  iiiotto  Tnrris  xkterum  sfteculalorift^  on  the  other 
the  inscription  All'  (Utrotwmo  (Jiovanjii  SehiapnreUi,  Savigl%ane$e, 
Khmc'Utadini  ed  ammiratori  Au»p\c^  H  *•  Corrierc  di  Savigliano**  1900. 


The  Visitors  to  OrHflnwich  this  holiday-seasoQ  have  not  been  so 
many  a?  in  sora?  years.  The  record-boak  contains  the  naTjes  of 
Mr*.  E,  C  Pickering,  Miss  CJould,  Misb  Whitney  and  Miss  Furuess 
of  Vnssar  College,  Mr.  Perrine  of  Lick,  and  Mr.  Milham  of  Williams 
College,  Mass. 


Nova  Persbi. — The  new  star  in  Perseus  is  now  well  situated 
for  observation.  About  the  middle  of  August  it  appeared  a  little 
brightHr  than  ina^jnitiide  6,  aud  on  the  nights  wlieti  it  was  observed 
ib«re  was  no  trace  of  redness.  On  Aui^.  12  and  15  it  was  of  a 
decided  st«el-bluH  colour.  We  have  been  informed  that  its  apectnun 
ob-ienud  at  Lick  on  July  12  was  of  the  planetary  nebula  tyi>e. 


Errata.— A iiijuat  number,  p.  309,  line  ^4-,  for  1826  read  J846; 
b.  510,  line  45, /or  Thornpnon  retttl  Thomson  ;  p.  325,  line  10, /or 
Moureau  rMd  Moureaux.  The  not-e  on  p.  324  about  Col.  Knight's 
thermometer  is  likely  lo  cause  inisconeeption.  The  thermometers 
have  not  v^rtf  hnrj  stems,  but  are  sunk  in  tubes,  the  bulb  of  one 
being  at  the  depth  mentioned.  Li  this  aofce,/or  "longest**  read 
"  deejwst ''  in  two  places. 


We  AM  ghid  to  announce  that  Mr.  Maunder  has  returned  safely 
from  Mauritius,  and  boa  quit«  recovered  from  his  severe  attack  of 
fever. 

We  believe  Mr.  Xewall  alao  returned  last  week  on  the  *  Oceanic' 

kFROM  AN  GXPOKD  NOTB-BoOK. 
PAPER  by  Prof.  E.  S,  Woodward  in  No.  502  of  l\x&  Astronomical 
JmrnaJ  gives  modern  estimates  of  the  *'  Effects  of  Nebular  Coolini^ 
aud  Meteoric  Da'^t  on  the  length  of  the  Terrestrial  Day."  Thu 
author  remarks  on  the  neglect  of  the  first  of  these  problems  since 
I^aplaw's  time;  and  solvin;^  it  afresh  with  modern  data,  iinds 
Laplttce's  conclusion  as  to  the  smallness  of  the  effect  con6rmed 
lutu  capable  of  extetidt^d  application.  "  It  appears  safe  to  conclude 
that  the  length  of  the  day  will  not  chan2:e,  or  has  not  chang(»d,  as 
the  ca»e  may  be«  by  60  much  as  a  half  second  in  the  tirst  ten 
milliou  years  after  the  initial  epoch."  As  regards  met/oric  dust, 
At  the  rate  of  aucumuUtion  assumed  it  would  take  a  milltou  milliou 
years  to  produce  a  chant^e  in  the  length  of  the  day  as  great  aa  a 
quarter  of  u  second.  These  Bgures  are  on  a  scale  which  geologiflta 
ill  thoroughly  approve. 
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VARrors  observntories  and  individuals  hftve  lately  pereived  a 
regular  auccession  of  Mi*reorologicol  Roport*  from  tho  Abbftssia 
ObBeryatorv  near  Cairo.  They  are  indii-tttioufl  that  this  Observatory 
has  taken  a  new  lease  of  life  under  the  vi^orouB  directorate  of 
Capt.  Lyons,  R.E.,  wJio  is  enga^eil  in  moving  ibe  Ob*tvrvatory  to 
a  new  site  somo  15  miles  south  of  Cairo.  A  gt^ieral  reorganization 
is  proceeding  at  the  same  time  wbicht  though  at  prent^nt  It  hau  not 
extended  much  further  than  the  ujeteorological  and  seismological 
obscrvntinne,  will  Hoon  reach  the  nmgnetic  work  and  (it  \»  to  bt» 
hopwi  very  shortly)  the  astronomical.  A  great  deal  could  lje  done 
in  the  fine  climate  of  Kgypt  by  an  active  astronomiT.  The  next 
accessible*  Total  Bclipse  (1905  August  30)  runs  across  Egypt; 
and  though  the  line  may  be  reached  by  th**  shorter  voyage  to  the 
Pyrenees,  the  certainty  of  fine  wcntber  in  K)i:>'[»t  wm  doubtltsM 
attract  obsen'ers  thither.  In  such  la.He  it  will  be  a  grtiit  thing  to 
know  that  able  asaistaitce  from  Cairo  can  lit*  r*H:kont*d  on.  \o\\t 
years  ih  plenty  of  time  to  look  ahcjwl,  but  for  psome  thinys  n(it  loo 
much. 


Tu£  Keporta  of  the  Cape  Observatory  talie  a  prominent  place 
among  such  dfK-unit'nts.  In  the  Rep)>i-t  for  1900,  ?*ir  David  O ill 
announces  a  new  transit-circle,  with  observatory  and  new  forro 
of  clock  :  the  wiping  off  o{  all  arrear.s  of  reduction  and  publicaliou 
due  to  his  predecesfiopft ;  piftj*  of  several  new  pri»iro«  from 
Mr.  McCleau  ;  and  a  prcjt'Ct  for  the  survey  of  Nouth  Africa  from 
the  Cnpe  to  Cairo  (which  is,  of  course,  partly  done  already),  b*^»ideM 
other  matters*  too  numerous  to  mention  in  a  single  paragraph. 
Of  these  last,  however,  the  determiiuitioii  of  "  magnitude  ec|imtion" 
in  trainsit  obsening  may  be  noticed.  Gau7^  screens  over  the 
object-glass  wen*  used  to  reduce  the  light  of  a  Mar  by  18  or  36 
magnitudes  :  and  the  nmi^nitude  equation  for  6  obw^rvers  deter- 
mined independently.  The  itbserver-*  differ  seu&ibly,  and  the 
mean  resuIlH  are  about  half  tlK>-e  indicated  for  (iriiMiwic-h  (by 
inference  from  Ciimbridge,  sen  Mon.  Xot.  1.x.  p.  1 1  >  by  the  photo- 
graphic method  of  determinatiuii.  In  the  reference  just  cited 
reasons  are  given  for  Nuspwtint;  thai  the  *'  Hcreon-metbod  is  liable 
to  underHMtimate  the  amount  ot  tlte  equation  ** ;  and  in  \ieu  of 
the  Lmnortuueu  of  thiit  matter  it  is  much  to  be  de>ired  that  thw 
Cap©  oDBcrvers  c;hould  lie  tested  by  fome  method  imlependent  of 
screens. 


fiOVBRNMRNT  regulations  about  retirement  from  office  work  in 
curious  ways.  At  the  pret^ent  moment  our  g^.*atest  living 
astronomer  has  been  8u|M'ra»nuat»*d.  which  looks  at  first  Mght  like 
a  ^T^jox  disaster  :  but  there  oie  compensations.      Retirement  from 

*  it,  omitting  timt  uf  1904111  Ui«  Soulb  Bnw.  whlrh  fpw  wiU  kuTO  Itmf 
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office  undoubtedly  sets  free  a  cortnin  amount  of  time,  and  with  a 
man  like  Newcomb  that  time  is  l>ound  to  be  used  for  the  good  of 
natronomy  in  eome  way.  I  will  even  hazard  the  opinion  that 
possibly  Newcomb's  leisurely  criticism  may  be  of  more  value  to 
astronomy  generally  than  his  concentrated  official  wort.  This  is 
a  high  estimate,  but  I  make  it  deliberately.  We  get  far  too  little 
criticism  of  a  liigh  order  on  work  done ;  most  of  the  beet  men  are 
too  busy  Willi  tlieip  own  work  to  exumine  that  of  other  people 
carefully.  And  yet  criticism  is  bndly  wanted,  ft«  I  hope  to  show  by 
the  instance  which  gives  rise  to  these  reflections. 


Jy  No.  500  of  the  Astrovoinictjl  Jonmat,  Newcomb  gives  "  A 
Study  of  the  Limiting  Magrutudes  of  the  Cape  Durchrausterung." 
This  great  work,  dealing  w  ith  nearly  half  u  million  stars,  is  dis- 
cussed in  two  of  the  three  great  volumes  it  fills  by  its  distinguished 
authors.  Sir  David  Gill  (in  an  Introduction  of  122  pages  to 
Vol.  1.)  and  Dr.  J.  C.  Kapteyn  (in  an  Introduction  of  67  pages  to 
Vol.  III.) :  and  one  of  the  concUitiiiins  reached  in  these  discuasions 
is  that,  even  under  a  cloudless  sky.  the  variations  in  the  steadiness 
and  photograph i(,'  transparency  of  the  atmosphere  are  so  grc^at 
that  Ine  faintest  p.rArs  photographed  may  vary  in  brightness  by  so 
much  as  a  magnitude  and  a  halt'.  Very  well !  Now  Newcomb 
picked  up  these  vohiiiies  the  other  day  and  found  the  work 
"renutrkjibie  for  the  clenrness  and  fullness  with  which  the  data 
ou  which  it  is  founded  are  presented,"  which  features  render 
it  a  "  vory  attraolive  subject  of  study,  nnd  at  the  same  time 
facilitate  such  corrections  as  farther  research  and  rompsrison  may 
shtiw  to  be  n-'cessary."  And  the.  main  coneluaion  he  arrives  at  in 
the  paper  quotinl  is  in  almoRt  direct  contrast  to  that  just  men- 
tionc<l  about  limiting  mat^nitudej*.  He  states  in  italics  his  convic- 
tion that  the  authors  of  the  Cape  OxtrchmusUmnff  would  have  been 
nearer  the  truth  if  they  had  assumed  that  the  hmiting  magnitude 
with  a  given  exposure  is  the  same  on  all  plates,  an  assumption 
which  th«y  deliberately  rejected.  Now  it  is  not  my  intention  to 
intervene  in  such  a  discussion.  **  Where  doctors  differ,  let  angels 
fear  to  tread,"  or  words  to  that  effect.  We  shall  hear  more  of 
the  subject  no  doubt;  and  from  the  discussion  which  ensues  we 
are  bound  to  learn  something  on  a  matter  which  concerns  us 
alL  But  what  1  wish  to  draw  attention  ro  is  this.  Here 
is  a  vital  point  in  astronomical  photography  ;  and  people  of 
acknowledged  repute  differ  fun(lam»'ntal[y  about  it  while  inter- 
preting the  game  observations.  Does  this  not  suggest  that  we 
Hpend  far  too  little  lime  in  discussing  existing  observations,  and  are 
in  too  great  a  hurry  to  make  new  ones  ?  There  .'*eems  to  he  a  chance 
that  we  may  now  get  some  light  ou  this  important  point ;  but 
ahonld  we  have  heard  anytliing  of  the  oilier  side  of  the  question 
if  Ntswooiub  had  not  betn  available  for  criticism  ?    The  natural 
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course  is  tj  take  the  c-jocluiion^  of  Gill  aud  Kipteya  almost 
without  extuiiuation  ;  and  the  event  miv  yet  prove  that  tbejr  &rt» 
ri^Ut.  Bat  aa  tlitrig»  stuad  at  present  th^ns  is  certainly  a\ 
o  W'i  a^aiint  tham  of  which  we  hdvti  o  ily  h^npJ  baoause  a  great 
iniD  his  Itjisure.  Lftt  uh  tbeu  pray  for  inor**  lei^urd  for  tbo<e  who 
imti  u^e  it  in  criticism.  '*If  tliiiigH  tjo  on  at  thi  present  rate/' 
said  a  Pre-iideat  of  a  British  A.s9o<?iation  Section,  **  a  rnaa  will 
80UU  hive  barely  time  to  rjad  the  papers  he  writer  Himself." 
AstronoJkers  used  to  make  the-  mistake  of  accumulating  obsor\'a* 
tiaa^  which  they  never  reduced:  things  have  improved  a  little  — 
Ihe  ok^ervatioas  ar^  reduced  and  publwbed,  but  are  tbey  properly 
read  and  digested  ? 


WirH  reference  to  the  last  note  of  th^  August  nurxiber,  I  have 
now  heard  agiiia  from  the  Editor  of  th^  AitrophtfBlcal  Journal; 
and  1  vvish  to  correct  a  misraken  impression  which  my  formjr 
words  may  have  caused.  In  Miy  Ia*t  (p.  215)  I  wrott-: — "He 
[the  Editor  of  the  .-l/*.  J.]  h^vs  sfruck  out  a  lin«s  with  which  I  have 
ih'd  heartie-*t  sympathy — that  of  colleeting  intj  one  chaoridt  most  , 
or  all  of  the  piiptirs  conneoted  with  .Vslrjphysics/* 

'Piiese  words  doubtless  convey  the  impression  which  1  niuftt 
frarikly  confess  I  had  in  my  own  mind — that  tminy  of  the  jiapera' 
(if  r»ot  most  of  them)  were  collected,  i.r.  rtjprinted  from  other 
»rti»rces.  It  was  an  impression  based,  as  impressions  often  are, 
uu  one  or  two  inataucea  wbieh  bad  cauubt  the  eye;  and  as  I  lind 
on  proper  examination  that  it  is  a  mistaken  one,  it  »eem^  proper 
to  correct  it  fully.  Fully  80  p*?r  cent,  of  the  article*  pubtiahed 
are  original,  wa  any  one  who  takes  the  trouble  to  count  may  veritv. 
More  exact  figures  can  of  course  be  given  by  the  EJitor  himself, 
and  in  fact  he  did  send  me  a  very  compleleand  fWfinite  statement ; 
but  it  was  such  a  st-atement  as  he  might  well  prefer  mU  to  have 
published;  and  on  referruij^  to  him  I  found  that  this  was  indeed 
the  case.  He  would  be  glad  to  have  it  pointed  out  that  "the 
journal  devotes  considerably  more  apace  to  original  articles  ihan 
to  reprints"  (which  1  hope  is  now  clear),  but  deprecates  anything 
further  ;  aud  thoiii^h  1  fool  sorry  that  his  most  intereating  letter 
will  not  reach  otWs,  this  of  course  ends  the  matter. 


ToB  Smithsoaiao  Institution  ia  preparing  a  **  List  of  Observa- 
tories/' and  has  aeiit  out  proofs  foi*  c^irrectioo.  The  copy  which  has' 
reached  mo  suggest*  two  c^uestions.  Kirst :  — [»  such  a  mere  list  of 
observatories,  without  details  of  staff  or  even  directors,  o!'  much 
use?  And  sewHidlv  ;— Is  not  the  list  rather  cureles-ily  pre[iared, 
even  for  a  projf  ?    But  it  is  u-*  to  find  fault   with  it,  for 

it:  has   revealed  to  me  the   :  of  uooiher  t.UfurU,  with  a 

University  ()bst>rvatory  all  complete,   in    Misaiasippi.     Bklay   we 
exchange  greetings? 
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iu  tie  tliousanils  of  millions  in  respect  of  tlu*  one  piece  of  M'»rk. 
and  the  lapse  of  a  century  or  two  is  all  that  isneoo^fton'  U»  pnniii.t 
billions  of  Hgures  in  the  orilinarj  course  of  aatronoinical  oWrvuliou. 
It  is  cleiir  that  iu  such  work  L'o-K)peration  is  an  all-iuip4jrtaut  fui'lor. 
and  the  etudy  of  tho  he?t  means  for  securing  it  and  for  using  it 
when  eecuri'd  may  ut^U  claim  a  share  of  our  attoution. 

1  may  pause  for  a  momi-nt  to  couyider  tht*  pt^ssibiiity  that  our 
experience  may  be  of  value  to  the  devotees  of  otliur  »cientt?s. 
*'  Other  sciences,"  said  Major  MacMahon  ytrsterday,  '*  art*  not  so 
favourably  circumstanced  as  ia  ABtronomy  for  work  of  a  simikr 
kind  undertaken  in  a  similar  spirit.'*  Bat  what  may  btt  true 
to-day  may  not  be  true  lo-morrow".  It  was  not  astronomers,  hut 
mathematicians,  who  tir^t  showed  the  value  of  a  certain  kind  of 
co-operation.  Major  Ma^'Midion  reminded  us  that  theiSpitaliield'^ 
weavers  founded  a  mathcmatind  aoctely  in  17  17,  and  thus  antici- 
pated by  more  than  a  century  the  formation  of  the  Aatronomuul 
Society  in  1S21,  which  ultimately  absorbed  its  prot(>ty(»e.  !*os.sibly 
in  the  future  matheniaticiana  will  tind  the  need  of  co-operition  of 
this  other  kind,  which  consists  iu  sharing  a  great  pifco  of  work 
among  several  workers  for  the  sake  of  comfort  and  rapidity,  and 
80  may  profit  by  our  example,  as  we  formerly  profited  by  that  of 
the  Spitaifields  wenvers.  And  there  are  indinitions  that  in  another 
science,  that  of  zoology,  the  time  may  be  dose  at  hand  when 
co-operatioa  between  workers  of  a  type  very  similar  to  that  in 
ftiU  suing  in  Astronomy  will  be  a  boon,  if  not  a  necessity.  Pro- 
fessor Karl  Pearson,  Professor  Weldon,  and  others  are  introducing 
into  zoology  numerical  operations  on  a  large  Kcale,  which  promi 
further  and  further  increase;  and  they  would  no  doubt  be  read; 
to  indicate  even  now  enter^mses  of  a  vahmble  kind  which  thoy 
only  deterrent  from  undertaking  by  their  magnitude,  and  which 
suitable  scheme  of  co-operation  might  bring- within  the  mng»^t 
practical  politics,  Ileuce  we  i^hould  look  to  our  methods  of  worM 
in  Astronomy  with  the  responsibility  attaching  to  thosi*  who  arei 
leading  where  others  may  follow ;  and  above  all  tilings  take  i."*!^ 
to  make  clear  any  mistakes  we  have  made,  ao  that  othej^  may 
perhaps  proHt  by  our  experience. 

If  it  seems  inridious  thus  tu  enijiliasize  our  mistake^,  I  would 
remind  you  that  astronomical  co-operaiion   lias  not  always  boeu 
successful ;  indeed,  it  has  very  oft**n  endfd  in  failure.     I  do  nol 
mean  simply  failure  tu  attain  it«  object.     The  bund  of  aMtr..n..i.i.>r« 
who  divided  tho  sky  Iwtween  them  at  the  end  of  the  . 
century  to  look  for  a  minor  planet  met  with  this  kind  *-■    i.uiw> 
for  tho  first  discovery  fell  by  the  irony  of  Fate  to  another  who  w, 
not  engaged  in  any  special  search  of  tliH  kitid.     Thi        '     ' 
accident  must  not,  however,  make  us  forget  that  the  cu 
worked   diligently  bide  by   aide  for  several  years.     Failure  '  t 
jnore  nal  kind  has  overtaken  enterprises  to  charf  the  tttarn  or 
map  the  Moon,  which  have  proceeded  very  Httle  further  than  tl 
preliminary  orgnuization.     ISomc  workers  have  dropped  out^cftf) 
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in  the  hi«tory  of  the  schome,  some  have  not  even  started,  (ind  th« 
blanks  Iviive  not  been  rilled  up  ;  sooner  or  later — generally  sooner 
— the  scheme  has  been  al«iuiJoned.  The  cnriouH  may  n.Mi<i  ot"  some 
of  these  schemes  in  bat-k  numbers  of  the  MoAthlt/  iVo/»tYJ,  thougli 
some  of  them  never  get  into  print,  and  are  only  to  bo  traced  iu 
the  Minutes  of  the  Iloyal  Astronomical  Society.  And  yet  of  many 
of  thom,  if  not  all«  it  may  safely  bo  said  that  a  little  mure  energy 
on  the  part  of  MniifMxiif  would  have  produced  an  assured  snrcess  ; 
aomobody  to  aee  that  the  gaps  were  tilled  upland  dilatory  workors 
ba»toned  or  superseded  ;  somebody  to  bo  a  sort  of  t'orenmn  of  the 
works.  It  does  not  seem  unlikely  tliut  tbLs  (general  supervision  i» 
best  performed  by  one  not  actually  united  in  the  work  himself 
—a  man  of  ali'airs.  One  of  our  great  London  school mastin's 
lare!«  that  a  nominally  idle  man  should  be  at  the  Itend  of  all 

terprise*. ;  that  he  never  know  any  ^ood  come  of  any  work 
where  there  was  not  **  a  man  with  his  hands  in  his  pockets  looking 
after  it."  Wo  have  searcidy  found  this  to  bo  a  necessity  in 
Astronomy;  for  the  men  who.  have  looked  after  the  eighteen 
observatories  tjiking  part  in  the  Astrographtc  Chart  have  beea 
Directors  of  the  Paris  Observatory — men  with  many  things  to 
claim  their  attention,  and  to  the  individual  energy  of  the  late 
Admiral  Mouohez  and  his  successors  the  work  owes  a  great  deal. 

But  the  removal  of  thiH  danger  flraws  our  attention  immediately 
to  another — that  of  taking  far  too  long  in  finiitbing  the  work. 
The  project  for  making  the  chart  was  originally  discussed  fourti^n 
rearv  ago,  in  18S7;  and  it  was  urged  by  many  of  those  prc'seut 
that  a  reasonable  time,  say  ten  years,  should  be  fixed  for  the  com- 
pletion of  the  whole.  In  spite  of  the  repposentAtion'4  of  thts 
prudent  minority,  the  programme  was  made  an  ambitious  instead 
of  a  tufxlfst  one,  and  some  stretching  has  been  done  since,  with 
the  result  that  after  fourteen  years  only  one  or  two  observatories 
are  within  sight  of  the  goal,  the  majority  siseing  from  Um  to 
twenty  years'  work  ahead  ojf  them  ;  and  there  were  three  whicli  did 
nut  begin,  whose  places  have  had  to  Iw  filled.  With  this  experience 
we  may  well  ask  whether  the  limit  proposed  even  by  the  prudent 
minority  was  not  too  high,  and  whether  it  would  not  be  well  to 
fix  tive  years  as  a  limit  to  any  scheme  of  co-operaliou  which  is  aa 
yet  on  paper  only. 

The  danger  of  attempting  too  much  is  illustrated  in  a  somewhat 
different  way  by  the  Eros  campaign.  It  will  be  clear  from  what 
has  lH?en  alrcaiiy  said  that  the  eighteen  observatories  responsible 
for  the  Chart  have  their  hands  quite  full ;  and  now  comes  a  special 
occasion — an  opportunity  that  will  not  occur  again  for  thirty  years 
—to  determine  the  solar  parallax.  Last  winter  the  newly-dis- 
covered planet  Eros  was  knpwn  to  be  coming  close  to  U8«  and  we 
had  an  occasion  of  more  value  than  the  Transits  of  A%'nus,  What 
Were  the  eighteen  observatories  to  do  ?  They  could  not  at  any 
mte  ntfuse  to  take  photdcniphs,  and  this  has  been  done  ;  even  this 
meant  a  great  deal  of  additional  work  for  some  people  for  a  few 
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months;  but  it  is  a  mere  trifle  compared  with   the  work  that  is 
still  to  come  in  ui^^suriiig  and  reducing  the  phite^,  which  will  be 
n  sensible  fraction  of  tlie  work  already  projected  for  the  Chart., 
Which   is  to  he  done  first?      Prudence   gng^ests  iinishing  on( 
etiJerprise  before  bcginniug  nnother,  putting  aside  the  Eros  plat* 
until  the  chart  work  is  finished.     On  the  other  hand,  there  ai 
thirty  other  observat<»ries  sharing  the  Eros  work  with  the  originali 
eighreen,  and  they  will  be  more  or  Ums  impntitnt  for  our  resulte.i 
In  this  dilemma  some  rather  unsatisfactory  compromise  vfiW  naj 
doubt  be  adopted  ;  but  we  may  heave  another  sigh  that  the  ndvici 
of  the  prudent  minority  in   1887  was  not  tJiken,  for  in  that  rasai 
not  one  ur  two  but  muny  of  thu  eighteeti  observatories  might  bare 
complet^^d  the  Chart  work  before  Eros  came, 

I  now  pass  to  a  different  kind  of  danger  to  which  co-operation, 
reudiTH   us  liable.      To  ensui'e  lioniogeneity  in  the  work   it  itt' 
necessary  to  hind  the  associating  individunLs  by  certnin  ruh*8^  and 
we  run  some  risk  of  checking  that  originality  which  is  almost  vitj>l| 
in  scieutiiic  work.     There  is  scarcely  any  scientitic  opcrntmn  »0' 
inwhanical   that  it  may  be  safely  left  in  entire  rhurgt'  of  tho«*j 
without  originality  and  the  liberty  to  u*e  it.     l^uite  rei.fntly  &| 
scheme  of  co-operation  has  been  adopted  in  the  pn -paration  of  rh< 
nautical  almanacs  of  the  dii^civnt   nations.     It  is  tliought  that^ 
certain  cajculationa  to  be  performed  are  so  well  settled  that  inde- 
pendent calculation  is  a  needless  waste  of  labour,  and  thus  ccrtainj 
sections  of.  Bay,  the  American  Nautical  Almanac  and  our  own  wil 
be  henceforth  identically  the  same,  printed  from  the  wime  monu- 
aeript  computations.     1  cannot  hut  regard  the  project  with  som«] 
alarm.     The  risks  against  which  we  are  guarded   by  indHpendenI 
Cumputaliun  mny   be  small,  but   1   cannot   Kdicve   them   to  b9J 
evanescent,  and  I  attach  some  ^alur  to  th**  healthy  sfiuiuhts  oil 
comimrison  (or  we  may  perhaps  say  compotitinn)  ttven  for  nautical 
almanacs.     Differences  n^vealed  by  fl"ch  comfiftrij-on**  in  the  |iasl 
have  often  l)een  traced  to  caui«es  which  were  by  no  means  obvii 
or  unworthy  of  attention. 

But  without   laying  too  much  stress  on  this   case,  whicli  i$\ 
obviously  an  extreme  one»  we  can.  1  think,  well  understand  huv| 
the  taking  part  in  a  co-operative  scheme  may  lower  the  (one 
Bcientilic  wurk.     There  is  a  ver}'  real  possibility*  of  replacing 
alert  spirit  of  investigation  by  a  mere  mecbanicnf  r*'gularity ;  iiayi 
even  of  making  one  who  should  be  an  astronomer  into  a  mtiS 
drudge.     We  can  only  too  easily  imagine  a  scheme  of  work  ittj 
which  tho  rules  are  laid  down  so  completely  and  so  f<tringeiitly  bf  j 
the  central  body  that  nothing  is  loft  to  the  initiative  or  urit;iualilj 
of  the  individual  observatories;  and  the  Director  of  such  a  oii( 
might  Hnd  himself  with  nothing  to  do  but  see  that  ih^  n»K'«  wet 
adhered  t«.     If  tlu-  work  were  at  the  same  time  plm 
over  ft    period   of  ten   or  twenty  venrs,   a?    i*t   f\\\-' 
Astronomy,  we  can   well    :  y    a»   aiki 

iuleUig«»l  scitfutilic  vvorkir  u*d.     W< 
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must  not  shut  our  eyes  to  this  flnnj^*r.  AHtronoraical  ^vork  is 
Urribly  liable  to  Bcttlo  down  into  routine,  as  we  all  know,  and  the 
pxUtence  of  ho  many  small  obaervatorios  where  nothing  is  done 
beyond  routine  observationH  with  the  tranRit-circle  in  not  a  credit 
to  us.  It  is  reassurinc;  to  find  that  many  of  them  are  ready  to 
1166  opportunities  which  present  themselves.  For  instance,  when 
the  EroH  work  was  planned,  fifty  obserratorieA  responded  to  the 
mil  for  volunteers.  But  is  there  not  even  here  another  point  of 
view?  What  were?  all  these  observatories  doing  before  that  they 
wpre  able  so  readily  to  take  up  a  new  project  ?  Some  of  them  we 
know  bad  enouQ;h  on  hand  already,  and  only  added  the  Eros  w«frk 
with  reluctftna* ;  but  it  is  to  be  feared  that  others  hailed  it  as  » 
welcome  opportunity  to  do  something  of  some  use,  not  haviuf^been 
able  to  think  of  anything  for  themf^elves.  This  thinking  of  what 
one's  work  is  to  be  is,  of  course,  the  hardest  part  of  research — 
devising  eometliing  to  do  that  bhall  be  a  real  step  in  advance. 
Some  I'oriunnto  men  find  it  comparatively  simple,  but  to  the 
majority  it  is  a  labour  and  toil,  and  only  through  much  tribulation 
do  they  enter  their  kin^'dom — their  own  domain  iu  which  they 
reco^nire  their  own  true  work.  It  is  much  t^a.sier  for  such  to  turn 
Aside  and  follow  some  kiug  who  has  come  to  his  crown  more 
emsdly  ;  to  take  a  share  iu  n  great  piece  of  work  organi/^ed  by  Homti 
master-mind.  But  is  not  this  a  serious  loits  to  them  and  to 
seienc-e  ?  May  not  schemes  of  co-operation  kill  the  originality  of 
the  humbler  thinkers  by  removing  the  incentive  to  independent 
thou<Tht  ? 

Here,  however,  I  end,  for  the  present,  at  any  rate,  my  list  of 
the  rifiks  and  dangers  which  co-operation  brings  in  its  train.  It 
is  time  to  turn  to  the  other  and  brii^bter  side  of  the  matter ;  for 
there  is  a  brighter  side  which  presents  itself,  aa  it  should  to  ex- 
perimental philosophers,  when  we  come  to  practical  working  ns 
opposed  to  forecasting;;  and  it  in  liecause  the  great  scheme  of  the 
Astrographic  Chart  illu^tnites  vividly  both  the  dark  aide  and  the 
bright,  both  the  possible  evils  of  such  schemes  and  the  actual 
benetita  which  may  n-place  them  under  certain  circumstances, 
that  1  hare  ventured  to  select  it  so  oft-en  for  reference  in  these 
remarks.  We  have  sf^en  how  it  has  escaped  the  prenialurt* 
decease  which  has  befallen  other  such  schemes,  owing  in  great 
mea*>ure  to  the  energy  of  the  central  authority.  The  mistAke  of 
ittempting  too  much  is  unfortunately  now  irremediable  in  this 
particular  case ;  hut  it  may  serve  as  a  warnintj  on  futurn  occasions. 
it  remains  to  show  how  the  danger  of  crippling  individuality  has 
hwn  averted  in  an  unexpected,  atmoNt  a  comical,  manner. 

At  the  outset  this  danger  was  distinctly  threatening.  At  the 
iMirlier  conferences  there  was  manifest  anxiety,  chiefly  on  the  p;irt 
of  those  who  were  not  going  to  do  the  work,  to  bind  down  the 
workers  rather  stringently  by  rules  of  procedure.  Th«  anxiety 
aeipmed  to  be  intensitied  rather  than  diminished  by  the  circum- 
Btance  that  it  wa«  not  very  clear  what  these  rules  ought  to  bo. 
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Wliere  severa]  courses  were  open,  eacb  found  its  cliainpion,  and 
the  ilUou8sion  was  |>('rh&p8  uiofit  aniumted  in  tin*  cn&cs  where  iht* 
Wttching  of  actual  exj)erience  was  least  a^ailablo.  On  several 
(Hcasions  a  deeisiou  was  only  ai'n\ed  at  by  an  ex|>cdient  whifli 
eeeniB  to  t>e  familiar  iti  Continental  mt'etiiigs,  but  is  little  kuo\%u 
iu  England  :  [jerliaps  it  tUsenes  a  wider  ret*ognition.  W'hi-n 
fjrmal  discussion  waxes  warm,  the  I'resideut  declftresthp  meeting 
diRSohed,  for  leu  minutes  of  infornial  conversation.  The  nieeling 
fortbuiili  breaks  up  into  animated  knots  of  eager  talker*;  opponent* 
«ho  have  been  addressing  one  another  with  the  meeting  between 
them  rush  across  the  room  to  each  other  and  put  their  point*  with 
I'enewed  emphasis  and  unfettered  gesture,  and  for  tea  Diinutes 
there  is  appareiLt  confusion  and  tiome  noise.  But  when  the 
Presidents  boll  again  rings,  the  effect  of  the  outburst  is  maoifesttHi 
iu  a  restoration  of  sobriety  and  the  passing  of  a  resoUilion  ;  and 
>o  the  number  of  resolutions  inount-s  up,  and  by  the  end  of  the 
Conference  a  respectable  list  of  them  is  ready  for  the  printer  ;  a 
list  ijuite  lon^r  enough  to  quench  any  spark  of  oriirinality  in  the 
individuals  taking  part  in  the  work.  But  now  comeM  the  unfoi^- 
seen  feature  of  the  enter])rise.  The  parLicii»ating  workers  go  olt 
to  their  obsprvatories  with  a  copy  of  these  rnle?*  iu  their  pocki^ts, 
and  do  not  observe  thein.  Such  as  tiiey  tind  convenient  they 
adhere  to  closely;  but  when  ihcy  find  by  exiwrience  that  a  rule 
will  not  work,  they  do  not  hejiitate  to  prefer  their  experience,  a* 
good  aud  faithful  experiuieutal  philosophers  should.  Atid  their 
individual  experiences  were  by  no  means  similar,  so  that  theflhe«t 
of  rules  wiis  torn  across  in  all  sorts  of  directions ;  the  original 
copy  \^'ould  ho  now  barely  recognimble  by  those  wlio  subacribod 
to  it. 

But  then  ia  anything  left?  Is  not  this  the  practical  failure  of 
the  schemt'  ?  Onthe  contrary, it  was  its  salvation.  The  diversity 
of  experiem-e  was  not  fundamental,  but  to  a  great  extent  apptarent 
only.  The  rules  which  were  broken  were  those.which  eiperieuce 
pn»vcd  uon-eswentiftl,  nnd  vvhieh  oucjht  uever  to  ha>e  b*'»?n  ntude ; 
and  when  those  who  had  itctuallyeariied  outacunHidfrablH  jiortiou 
of  the  work  met  in  looo,  they  found  that  thry  had  arrivi-d  at 
practicnlly  the  (»nn»o  conclnsionn  by  a  diversity  of  roufes.  It  was 
nievituhle  that  they  ^hould,  rules  or  no  rules,  if  they  went,  tn^«ork 
honestly  and  [HTseveringly  ;  and  if  sonte  went  ii  longer  way  and 
some  a  shorter  to  thesamo  goal^  thi>(  was,  after  all,  an  unimportant 
ni»tter  bende  the  fact  that  they  all  arrived  al  last.  Had  tht*y  uot 
thrown  off  the  needless  constraintft  tbey  iuigl»t  never  havo  urrired 
at  all. 

But  the  comedy  of  this  result  has  a  reiy  serious  significance. 
AVe  may  heartily  congrnlulate  ourselves  that  the  liim*  i»  not  jrM 
come  when  astronomers  are  prt'[>ared  to  lose  their  individuality  iu 
a  co-o|H*rative  Hi'liem"  of  work;  and  Rtill  more  that  such  schetutss 
iim  he  found  wh«*re  such  loss  of  individuality  is  unnecessary. 
May  it  Dot  be  said  (hut  soinotliiug  ren'  ennilui'  hud  beisu  reoliatMl 
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ia  the  case  of  the  other  scheme  of  co-operation  reforrecl  to  by  the 
President  of  the  Association  yesterday,  the  scheme  for  a  Catfllogue 
of  Scit^ntttic  Liteniture  ?  The  original  proposal*  were  of  a  kind 
wbich  left  too  little  scope  for  the  individuality  of  the  difftirent 
sciences.  Fortunately  the  mistake  was  rectified  promptly,  and  the 
prwent  plan  Itmvea  much  more  to  individual  judgment.  Some  such 
compromise  would  seem  to  be  essential,  if  we  are  not  generaliains; 
too  hastily,  to  the  sut'cess  of  co-operative  enterprises  in  sdenee. 
We  must,  above  all  things,  take  care  not  to  crush  individjiolity.  1 
would  even  go  so  far  os  to  say  that  so  much  of  the  element  of 
competition  as  can  bo  preserved  without  eudnni^^ring  Liniformity  in 
esstintinls  should  be  diligently  cultivated.  Add  that  the  ori^nol 
scheme  should  \jv.  as  modest  as  possible,  and  that  au  energetic  maa 
should  be  put  in  a  position  to  wake  up  the  dilatory  and  to  ensure 
liiat  the  pace,  which  is  necessarily  that  of  the  slowest,  be  not 
funereal,  and  1  veuturo  to  thiuk  that  we  may  elinuuate  failure 
from  co-operative  scientific  enterprises. 


Prof,  G.  Forbes  made  a  communication  relative  to  the  "  Position 
of  a  Plauet  i>eyond  Neptune.*'  Tbo  author  Imd  previously  called 
attention  to  the  fact  that  there  is  a  group  of  cometary  aphelia  ut 
a  distance  from  the  Sun  about  loo  times  that  of  the  Etirtb  and 
that  there  are  similar  groups  at  the  distances  of  Jupiter  and 
Neptune,  and  that  analogy  suggests  the  existence  of  an  exterior 
planet.  The  prvsent  paper  slated  that  a  search  made  for  this  had 
been  unsuccessful  and  also  pointed  oat  tliat  given  the  existence  of 
such  a  planet  the  comet  1S44  111.  or  1S43  II.  might  be  a  return 
of  the  lost  comet  of  1556.  Mr.  W.  K  riummer  joined  iu  this 
discussion. 

Mr,  A,  R.  Uink4  contributed  two  papers.  In  the  first  of  these, 
with  the  title  ''The  esaontials  of  a  Machine  for  Accurate  Measure- 
ments of  Celestial  Photographs,"  the  author  attempted  to  define 
for  a  machine  to  make  measures  of  the  highest  accuracy,  (i)  the 
absolute  essentials;  (2)  the  semi-essentials,  which  soon  pay  for 
themselves  in  ease  and  rapidity  of  working.  The  type  of  machine 
discussed  was  that  in  which  a  resenu  square  is  projected  on  to  an 
eyepiece-scale  and  thereby  subdivided  to  hundredths,  while  further 
subdivision  to  ten-thousandths  is  efiected  by  a  micrometer-screw. 
The  point  of  application  of  this  scn^w  is  the  chief  factor  iu 
determining  the  cost  of  Ihe  instrument.  The  author  suggested 
that  is  should  be  applied  to  the  microscope  objective.  Ho  had 
bad  the  adv:mta^e  of  talking  over  a  machine  on  this  plan  with 
Mr.  Horace  Darwin,  who,  in  the  diacussiou  following  the  papers, 
flketcht'd  a  design  wbich  he  thought  would  be  elficieut  and  very 
simple  to  make. 

In  his  second  paper,  on  *'  The  Possibility  of  Systematic  Error  in 
Pbottnjniphs  of  a  Moving  Object,"  the  author  discussed  a 
number  of  plates  of  Eros  taken  by  him  at  Cambridge,  (a)  with 


8^2 


The  Comet  and  Uie  Eclipse, 


[No.  310. 


stars  fited  and  pinnet  trailing,  (h)  with  planet  fixod  aud  ator^ 
trailing.  He  concluded  (i)  that  if  the  possible  aystematic error  U 
indepeadent  of  the  star's  magnitude,  tlie  two  beries  would  be,] 
rigorously  comparable  with  one  another,  but  each  would  give  the 
absolute  position  of  the  planet  affected  with  the  same  error;- 
<2)  that  if,  however,  the  error  existfi  it  is  suro  to  vary  with  the 
magnitude;  (3)  that  a  cuinparison  of  the  two  series  of  plates  gives 
no  such  differential  error;  and  (4)  that  the  absolute  t'n\ir  is 
therefore  probably  insignificant  also. 

Ilie  liev.  A.  L.  Cortif  made  a  communication  on  the  question 
whether  fflcula:  share  with  sun-spota  the  anomalous  law  of  rotation 
discovered  by  Carringtou.  The  observations  mwle  at.  titonyhurst 
show  that  the  faculte  follow  the  same  law  of  drii't  afi  tho  spots. 

At  another  meeting  during  the  proceedings  of  the  Association, 
Lonl  Jifhnn  delivered  an  address  on  ^*The  Amount  of  Gravitational 
Matter  in  the  Universe  "  *. 


The  Comet  and  the  Eclijise. 

The  question  "Can  one  have  too  much  fif  a  good  thing?"  is 
usually  answered  in  the  negative  ;  and  cert^iinly  our  iirsl  fwliog  at 
the  KovrI   Alfred  Observiitory,  when   we  received  u  note  from 
Captain  Is'icholson.of  the  'C/uni/f^?i*(rr,' to sny  that  he  hud  observed 
a  bright  comet  near  the  Sun  early  on  the  morning  of  April  24,  was 
to  think  that  what  with  that  and  the  coming  eclipse  we  were  well 
set  up  in  astronomical  rarities  for  a  good  while  to  come.     Captain 
Nicholson,  having  obtained  a  second  observation,  it  woa  clear  that 
the  comet  had  been  approaching  the  Sun,  and  that  it  migfa      t, 
looked  for  next,  in  all  probability,  on  the  opposite  side  to  that^ 
where   it  was  first  seen.     Evening  aft^r  evening    we  kept  ohi'^ 
'*  weather  eye  lifting  "  in  case  the  retjuired  newcomer  shoidd  put 
in  an  appearance  ;  not  that  we  were  able  to  givo  much  time  to  any 
search  for  Iiim,  as  our  hands  were  more  tlian  full  with  our  eclipso 
preparations.      Suddenly,  on  the  evening  of  May  3,  the  wanJ^rer' 
revealed  himself — a  beautiful,  bright,  Mlver  streak  on  the  glovt-ing, 
evening  sky  ;  a  comet  of  the  very  lirst  order. 

There  is  always  something  to  keep  man  here  below  from  perfect] 
happiness — some  crumpled  roseleaf  under  the  bod.      Then*  wero! 
two  or  three  in  our  case.    We  should  like  to  have  given  our  rtfiitor] 
the  undivided  attention  which  his  noble  appearance  tnerit^ ;  but 
unfortunately  we  hatl  a  pressing  engagement  a  fortnight  ahead 
that  had  to  be  provided  for,  and  we  had  no  spare  time  on  ourl 
hands.     Then  our  instruments,  which  were  already  set  up   in] 
readiness  for  the  eclipse,  commanded  only  the  eastern  horiton, 
and  were  snugly  uealled  down  under  tho  shelter  of  a  tall  gnovts  o£ 

*  [M*a  hope  to  givo  some  account  of  thi*  ia  a  tubapquaal  nuoLber.— EzmlJ 
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trees  to  the  west,  which  effectively  occulted  the  comtft.  It  was 
therefore  impossible  to  reach  it  either  with  the  Mauritius  pholo- 
heliograpli  or  the  Greenwich  coronograph,  or  (most  taiitaliKing 
loea  of  all)  the  prismatic  camera,  the  three  principal  instruments 
of  the  official  outriit.  Fortunately  the  6-ineh  equatorial  of  the 
Koyal  Alfred  Observatory  could  reach  it  over  the  tree-typs,  and 
80  could  the  Newbegin  telescope,  which  by  this  time  had  been 
mounted  in  the  photoheliograph  dome.  We  at  once  divided  our 
forces,  and  tried  to  bring  both  instruments  to  bear  upon  the 
object.  Unfortunately  clouds  were  already  coming  up,  and  we 
soon  lost  it  for  thai  evening.  We  were  quite  ready  for  it  the  next 
night,  and  got  our  Brst  photograph  of  it  with  the  Nowbegin 
telescope.  The  exposure  was  necessarily  %'ery  short,  as  the  back- 
ground of  the  sky  was  so  bright  as  soon  to  fog  the  plate,  and  aa 
exposure  of  two  minutes  was  found  to  be  about  correct.  On  May  6 
Mr.  Claxton  got  itg  position  with  the  equatorial,  and  we  brought 
another  photographic  instrument  into  action  upon  it,  namely, 
Mrs.  ^faunder'»  little  stigraatic  lens,  which  was  so  placed  that  it 
could  just  get  the  comet  for  about  half  tui  hour  a£t<:r  it  became 
visible  in  the  twilight  sky. 

Mrs.  Maunder  has  a  pathetic  remembrance  of  that  half-hour  of 
work.  The  telescope  had  only  just  been  shifted  to  its  new  position 
and  there  had  been  no  time  to  get  it  into  proper  adjustment,  the 
clock  was  not  yet  in  good  driving  order,  nor  had  the  cameras?  been 
brought  into  equipoise.  There  was  thert^fore  every  opportunity 
for  the  exercise  of  a  good  deal  of  skill  in  the  delicate  work  of 
"hand  driving."  Add  to  this  there  were  mosquitoes.  We  have 
been  recently  assured  by  high  medical  authorities  that  nil  well- 
couducted  mosquitoes  ohserve  a  strict  close  time  for  humans  from 
sunrise  to  sunset.  No  doubt  they  do  so  in  the  Roman  Campagna, 
and  in  other  old  established  Centres  of  civilization,  but  they  don't 
at  Pamplemousses.  Nevertheless  they  do  observe  this  convention 
to  this  extent,  that  they  throng  forth  in  their  thirstiest  millions 
after  the  Snn  has  gone  down  ;  and  the  observer  who  bad  one  hand 
on  the  Kight  Ascension  rod.  the  other  on  the  Inclination,  and  one 
e}'e  at  the  guide  telescope — fullilliug  the  condition  for  absolute 
rigidity  that  three  points  should  be  fixed — was  absolutely  at  their 
merry.  Nevertheless  the  photograph  was  taken. 
^The  evening  of  May  4  was  very  tine,  and  wp  were  delighted  to 
how  clearly  the  dork  rift  down  thi*  middle  of  the  comet's  tail 
was  marked.  Mrs.  Maunder  detected  on  this  evening  the  springing 
of  another  tail,  a  second  tail ;  that  is,  if  we  count  the  two  branches 
separated  by  the  rift  of  the  original  tail  as  one.  At  the  time, 
however,  w©  spoke  of  the  two  hranrhe?*  as  the  tirst  and  second  tail, 
and  this  new  one  as  the  third  or  subsidiary  tail. 

No  one  else  of  our  party  wus  able  to  distinguish  it  on  the 
eveninsof  May  4  ;  but  on  May  5  it  was  apparent  to  the  dullest 
sight,  and  the  comet  blaxed  out  a  noble  capital  V  of  light.  Night 
alter  night  this  new  tail  spread  out  further  and  furtherj  and  a 
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fainter  tail,  a  fourth,  was  seen  branching  out  some  May  down  the 
orie;inal  one. 

Dur  third  and  last  photograph  was  taken  by  Mr.  Walter  with 
the  rapid  rectilinear  lens  of  the  ofHciiil  expeditiuii.  which  fur  this 
purpose  was  mounted  side  by  side  with  the  Newbfjii^Q  telescope  on 
the  equatorial  stand  of  the  photuheliograph,  AUnr  this  the  couiet 
moved  somewhat  rapidly  northward  and  oon8e<pienlly  was  in  a  \<i^»9i 
and  less  tavourable  position  for  observation.  But  one  thing  etrnek 
me  as  very  obvious  and  exceedingly  interesting  ;  ihat  was,  to  see  the 
way  in  w  hich  the  plane  uf  the  tails  of  the  comet  became  more  and 
more  foreshortened.  Night  after  night  it  was  quite  oaay  to  notice 
the  gradual  narrowing  of  the  black  rift  between  the  first  and 
second  tails,  and  the  increasingly  acute  angle  which  the  third  tail 
made  with  these. 

Un  May  6  we  received  a  "Science  Obeerver"  code  telegram 
from  the  Centralstalle,  Kiel,  informing  us — so  much  we  could 
deciplier — that  at  Arequipa  a  great  cornet  ha<l  U'ou  discovered 
some  time  in  May,  and  adding  cipher  V'ords,  probably  to  indicate 
ita  place.  As  we  bad  no  copy  of  the  code,  these  latter  particulars 
wt're  unintelligible  to  us,  but  we  inferred  from  the  lelognim  huviog 
b*»en  sent  at  all  that  the  Arequipa  observation  was  the  first  known 
in  Europe,  and  we  therefore  tt-lcgraphed  to  the  Astronomer  Koyal 
that  Captain  Nicholson  had  discovered  it  as  early  as  April  24,  nod 
Mr.  Claxton  writing  an  account  of  the  comet  spoke  of  it  by  the 
name  of  ita  supposeil  distraverer  aa  **  Comet  Nicholson."  Hence 
were  ttsars.  The  entire  Creole  press  of  Mauritius — and  Mauritius 
boostB  some  tiftiH^n  daily  papers — rosi^  like  one  man  and  denounced 
him.  **  Was  there  not  a  French  steamer,  the  *  Irraoitaddij*  tiien 
about  to  euter  the  Indian  Ocean?"  '^ Might  not  its  captain,  or 
perhaps  its  CAbin-lioy,  have  awn  the  comet?"  **  Were  there  no 
Frenchmen  in  Madagascar  or  Bourhon?"  "Might  not  one  of 
them  have  discovered  it  ?  "  •♦  At  least  give  them  the  benefit  of  the 
the  doubt.''  Months  after  the  comet  had  poswHl  from  sight,  ever 
and  nnon  one  of  the  Creole  pajfers  would  burst  out  with  a  flaming 
leader  against  the  iniquity  of  "these  Englishmen,"  who,  not  conti-ut 
with  grabbing  everything  in  Europe,  Asia,  Africa,  America,  and 
the  islands  of  the  sea,  were  grabbing  the  heavens  as  well. 

Mo  passed  our  first  great  astronomical  sensation,  leaving  some- 
thing hke  a  Tantidus  feeling  behind  it.  Such  a  noble  and  so 
rare  an  object  had  been  presented  to  our  view — by  far  the  iineet 
comet  eiincti  1883,— (I  am  inclined  to  think  the  tiaest  since  1858), — 
and  we  could  do  so  little  with  it. 

We  were  more  fortunat'O  with  re«pBct  to  the  second  great  astro- 
nomical sensation  failing  to  our  lot — the  eclipse.  For  the  first 
time  since  we  landed  in  Mauritius,  the  eastern  sky  was  t|u  re  cloor 
on  ^lay  18  at  eclipse  time,  7.54  a.m.  lo<!al  time.  It  is  true  we 
had  our  anxieties  ;  for  soon  after  sunrise  a  heavy  cloudboiik  rose 
in  the  eiist,  overtfMik  the  ^^un,  and  complet<?ly  hid  ilat  T'  if 

first  contact.    It  passeti,  and  was  followed  by  patches  0'  1, 
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whicb  grew  sparser  and  thinner,  until,  two  or  three  minutes  befopB 
second  contact,  tbe  entire  eastern  half  of  the  »ky  "as  ctimpletely 
clear.  1  was  watching-  th«  lessening  arc  of  auiiliphton  ihef^round 
glass  of  the  ooroMngraph,  a  beautiful  method  for  showing  \\\& 
phenomenon.  The  iiuu's  limb  was  in  uiuch  agitation,  mid  the 
narrow  silver  arch  seemed  like  a  line  of  boiling  mercury.  A 
ghost-like  glimirier  bej^au  to  quiver  over  the  glass,  throwing  up  into 
relief  the  complete  black  di>c  of  the  M.oon  ;  then  the  bow  ul  euu- 
liphr  broke  up  into  little  Jiiolten  drops,  which  seemed  to  evaporato 
and  ranish,  and  with  the  darkness  wJiich  fell  at  their  disnppearance 
the  coroim  shone  out. 

It  was  the  fourth  corona  that  1  have  seen.  If  my  recollection 
•erves  n»e  aright,  the  darkest  of  lliose  four  eclipses  was  that  i>( 
i886.  I  cannot  decide  between  1S98  and  the  pre,sent  one,  but 
the  general  illumination  in  1900  was  certainly  greater  than  in  auy 
of  the  other  three. 

In  comparing  the  actual  coronie,  so  far  as  memory  may  be 
trusted,  the  brightest  seemed  to  me  to  be  that  of  i8gS,  the  next, 
1886,  and  the  present  one  the  least  bright.  The  curonie  in  the 
two  first  eclipses  were,  according  to  my  recollection,  white,  but  some- 
what of  that  steely  blue  wliiteness  which  wc  aasociute  with  the 
trie  arc:  the  two  later  coronne,  and  particularly  that  of  1901, 
ed  to  uie  white,  but  of  a  softer  warmer  whiteness,  more  like 
the  glow  of  an  incandescent  lamp ;  there  was  a  suspicion  of  % 
yellowish  tinge. 

As  to  general  character,  the  two  earlier  coronie  are  marked  off 
Tery  definitely  in  my  recollection  from  the  two  later.  The  two 
first  were  very  complex,  that  of  1886  in  particular,  full  of  definite 
structure  ;  the  two  lust  were  much  more  simple  and  showed  much 
fewer deJinite  lines  within  the  structure,  so  far  at  least  as  that  wtA 
visible  to  the  naked  eye.  One  or  two  of  the  boundaries  of  the 
corona  of  1901  were  exceedingly  dintinct.  But  ;ill  ("ound  the 
Moon,  and  bef*ide  that  amount  of  coronal  light  which  a'^sumed  some 
detiaile  sliaiH*,  there  seemed  to  be  a  faint  diffused  glow,  fading 
off  gradually  and  evenly  into  the  light  of  tlie  sky  in  all  directions. 
Mrs.  Maiuider,  who  was  examiuing  the  corona  through  u  telescope 
of  2]  inches  afierture,  says  that  she  seemed  to  hi*  looking  at  the 
corona  '^through  a  silver  mist,''  an  expr*.*ssion  which  admirably 
de»cribes  the  appearance  us  1  saw  it  with  the  naked  eye. 

How  much  of  the  '*  silver  mi-^t "  was  real  coronal  glow  and  how 
much  was  due  to  moisture  in  our  own  atmo^pht^re  I  cjitmot  say. 
The  sky  was  cloudless,  but  was  far  from  being  as  clear  as  wu  had 
it  in  India  or  Algiers. 

*'  tiain,  rain  and  sun,  a  rainbow  in  the  sky,"  might  well  be  the 
meteorological  motto  for  Mauritius.  So  bright  andfrequeut  is  ila 
0un»hme,  so  great  its  moisture  that  rainbows  seem  always  to  arch 
it.  They  are  seen  ^iVi^ry  morning  and  every  evening,  even  in  blue 
and  cloudless  skies.  Lunar  rainbows  an*  no  rarity,  and  now,  during 
the  eclipse,  the  observers  at  Quatre  Burues,  watching  the  eclipse 
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under  an  apparently  cloudless  sky  but  in  a  smart  driz/.le  of  ram, 
saw  a  rainbow  made  by  thft  et-lipse  itself.  Quatrv  Borncs  iyini* 
some  twelve  or  thirteen  miles  from  us  and  much  more  to  the 
leeward  than  to  the  windward,  it  is  clear  that  there  must  have 
beon  much  moisture  also  above  Pampleniousses. 

I  believe  this  observation  of  an  eclipse  rainbow  to  be  unique.  I 
wish  it  had  bet-n  my  fortune  to  see  it,  for  the  descriptions  which 
were  given  ma  show  that  it  must  have  had  some  very  iutervftting 
features.  The  three  obsorvers  all  a^ets  that  it  tapertd  at  the  two 
euds,  and  one  of  them  bad  been  much  impressed  by  bright  lines 
running  through  it,  particularly  a  bright  pink  line.  Could  this 
have  been  the  C  line  of  hydrogen  from  the  large  prominence? 

Owing,  no  doubt,  to  the  want  of  perfect  transparency  in  the  air, 
the  extoneioDS  were  not  photographed  to  anything  like  the  extent 
that  they  were  in  the  Indian  eolip»e,  and  the  moat  successful 
photographs  were  these  timed  specially  to  bring  up  the  lower  and 
middle  corona.  I  think  that  on  the  whole  the  photographs  secured 
give  a  better  general  view  of  the  corona,  and  especially  of  the 
lower  regions,  than  the  photographs  of  any  other  eclipse  that  1 
remember.  In  particular  the  series  of  fourteen  photographi 
which  ALr.  AValter  took  with  the  telescope  so  generously  lent  to 
JVlrs.  Maunder  by  Mr.  Ct.  .1.  Newbegin  are  eitrpmely  Kne.  The 
plate  that  accon^panies  this  paper  is  from  a  drawing  by  Mr.  Walter 
from  a  ^st  examination  of  this  series  of  negativHs. 

£.  Walter  Maukdek. 


Mr.  de  SiUtr'a  Determination  of  Jupiter's  Mast, 

Ix  the  September  issue  of  the  Ohcrvaton/  Mr.  do  Sifter  hiw 
kindly  supplietl  tlie  informatiou  for  which  1  asked,  and  ha*  defended 
his  treatment  of  the  Cape  Heliomctcr  Observaiious  of  Jupiter's 
Hotellitea,  adding  that  my  objections  "doubtlessly  ariiie  from  some 
mistake  on  [my]  part,*"  and  "appear  to  need  very  little  explanatiuu.'* 
In  the  light  of  Mr.  de  Sitter's  new  infonnution.  I  will  state  again 
the  points  of  my  objections,  and  I  believe  readers  will  Ihen  have 
little  trouble  in  detiding  whetlier  these  are  trivial  or  not,  and  at 
V  hose  door  the  mistakes  actually  lie. 

My  first  point  was  that  it  was  impossible  to  treat  as  correct  the 
absolute  values  of  the  mean  distances  which  Marth  associates  wiib 
particular  values  of  Jupiter's  mass,  and  that  anyone  who  did  jo 
carried  forward  errors  into  bin  own  work.  My  gruuud  for  Siiying 
so  was  that  Marlh  required  these  numbers  to  bf;  tiikon  on  laith, 
saying  nothing  its  to  whence  he  got  them,  whether  he  adopted  them 
or  whether  he  calculated  them,  and,  in  the  latter  mee,  what  were 
hiH  formula  and  initial  data.  I  showt-d  that  they  were  not  odnpt^^ 
from  rlio  h<'&t  authentiiiited  sources;  and  if  they  wm- calculated, 
1  considered  it  verj'  possible  that  Marth  had  employed  a  def^cUv• 
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'ormula,  and  practically  certain  that  there  were  no  data  he  could 
select  that  were  not  liable  to  seriouri  doubt.  Mr.  de  Sitter  has 
■rranged  bia  own  work  so  as  to  depend  upon  the  correctnesa  of 
Warth's  numbers,  so  that  it  is  necessary  for  him  to  reply  to  thia 
objection,  and  he  does  so  by  producing  Marth's  formula  and  data 
ftnd  recalculaiiui^  bia  numbers.  He  further  rotera  to  the  assurance 
in  Lis  paper,  '*  Marth*s  data  and  tables  were  very  carefully  exa- 
miued  and  compared  with  Souillart's  theory,''  as  making  further 
inquiry  into  Marth  s  numbers  superfluous. 

It  is  a  remarkable  comment  upon  these  assurances  that  the  formula 
from  which  Mr.  de  Sitter  has  recalculated  Marth's  numbers  treata 
BA  zero  the  |>erturbation  of  the  satellites  upon  one  another. 
These  perturbations  are  not  large,  but  they  are  sensible  within  the 
limits  adopted  in  the  ca.<te  of  the  third  and  fourth  satellites, 
adding  o  ''004  and  o"o26  respectively  to  Marth's  radii  at  Jupit^jr's 
luean  distance,  or  7  and  23  units  of  the  sixth  place  of  decimals  to 
tbtt  logarithms  given  by  Marfli.     Marth  was  not  entitled  to  ignore 

Pe  quantities,  ikor  is  Mr.  de  Sitter  entitled  to  assure  us  that  he 
examined  Marth  s  numbers  and  found  them  to  bo  correct,  when 
as  a  fact  he  has  derived  them  from  a  formula  that  is  obviously 
defective. 

But  this  is  not  the  chief  point  of  my  objection  to  Marth'a 
Dombera.  When  we  consider  what  values  were  open  for  him  to 
adopt  for  the  quantity  J  =p—4i^,  involviug  Jupiter's  ellipticity  p, 
it  is  cleur  that  none  can  be  fixed  upon  which  carries  any  reasonable 
and  sufficient  degree  of  certainty.  Mr.  de  Sitter  records  on  p.  78 
of  his  mumoir  some  of  the  numbers  obtained  for  p  by  different 
observers  ;  they  range  from  1/13*7  to  i/i8-i,  and  he  himself  con- 
cludes that  you  cannot  by  auy  groupiii>;  of  these  obi^ervations 
obtain  a  result  which  may  not  be  liablti  to  a  correction  H-ro 
applied  to  the  denominator.  Now  the  vahie  of  p  —  \fp  adopt4.=3^  by 
Damoiseuu,  Souillnrt,  Marth,  and  Mr.  du  Sitter  is  o'0247iS7,  and 
this  corresponds  to  an  ellipticity  p=  x/iy4q2^  which  is  outnide  the 
whole  range  of  values  recorded  above:  if  any  of  the  diflerent 
means  collt'Cffnl  hy  Mr.  de  Sitter  had  been  adopted  for  p  in  place  of 
this,  p— iip  would  have  been  reduced  to  sometbing  between  0*0153 
and  0*0102,  while  the  extreme  value  1/18*1  would  reduce  it  to 
0*0058.  We  shall  not  over-estimate  the  effect  of  this  uncertainty 
if  we  say  that  it  renders  doubtful  Murth*s  logarithms  of  the  radii 
in  the  fourth  and  subsequent  places  for  I.  and  II.,  and  iu  the  fifth 
sud  subsequent  place  for  III.  and  IV,  This  is  the  chief  point  to 
which  I  referred  in  saying  that  any  iurestigatiou  must  carry 
forward  sensible  errors  if  it  ad.>pted  Marth's  numbers  as  correct. 

These  errors  are  introduced  into  Mr.  de  Sitters  work  when  he 
eliminates  the  quantities  <.l<ti,  which  correct  the  mean  diatauces,  by 
moatut  of  the  equation 
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— which  thouijh  uot  exact  is  perhaps  Bunicit?ntlv  correct,— nii(_ 
thereby  introduces  tho  nssumption  that  J/i^  is  iiabie  to  no  seneibta] 
correction.  Mr.  do  fitter  justilies  this  by  saying  that  the  qimntityj 
J  would  be  better  determined  otherwitje  tban  from  his  observationa  ;j 
that  the  quantity  ^Jh^/oi^  adds  to  the  niazimum  apparent  elonj 
tioQS  of  the  satellites  only 

and 
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resixjctively  ;  and  that  "as  a  general  rule  he  has  only  introduced 
OB  unJcnowns  tho  corrections  to  those  inequahtica  of  which  tb»j 
inaiimum  geocentric  effect  is  above  o  ''os," 

Now  if  his  observations  are  incapable  of  detemiining  J6',  thev 
are  pro  Untto  incapable  of  determining  the  mass  of  Jupiter  ;  further, 
it  is  evident  that  no  one  is  entitled  to  make  such  rules  a«  the  abovo 
without  lirst  showing  that  they  do  not  systeniatieally  vitiate  th*^ 
quantiticiJ  retained  ;  but  the  reply  is  in  every  respect  an  unfortunate 
one,  for  his  final  value  for  the  correction  to  Al  (10477^  ia  only 
—  o'474  (p.  66),  Ro  that  the  correctionn  to  the  mean  distances  of- 
the  satellites  at  Jupiter's  mean  distance  would  l>e  respectively 

+  o"-oi7,     +o*-oa7,     -f  0**043,     +o"'075; 

now  these,  and  not  the  mass  of  JujMter,  were  the  quantities  which 
the  observers  were  called  upon  to  perceive,  and  only  one  of  them 
exceeds  tho  quantities  which  Mr.  de  Sitters  rule  obhtemtes. 

We  must  not  be  misled  by  the  apparent  sniallnefs  of  tho 
quantities  ;  they  are  none  of  them  accidental  errors  which  clinnnat« 
ono  another;  they  are  the  systematic  residuum  upon  which  the 
discussion  turns,  and  unless  they  can  be  do^lt  with  8uece9sfully 
it  is  useless  to  try  to  correct  the  maas  of  Jupiter  by  such  means. 
That  quantities  even  smaller  can  be  derived  with  much  certainty 
from  observations  veil  made  and  well  combined  1  should  be  the 
last  Xo  deny.  Olherwiso  we  might  as  well  write  h\nut  to  astronomy 
at  its  present  stage.  But  in  order  to  do  fo  it  is  essential  to  clear 
the  equations  utterly  of  all  tlie  other  sounes  ot  error  than  can 
possibly  intrrfem  with  them,  and  it  is  fatuous  to  expect  them  to 
declare  theniwdves  correctly  after  ignoring  equal  and  greater 
amounlH  that  miii'jle  systomatically  with  them. 

The  four  uican  distances  artt  perhaps  the  most  valuable  result  to 
be  got  from  holiometer  observations,  for  all  the  uthrr  quantities 
can  be  found  otherwise ;  and  it  is  to  be  observed  that  if  Mr.  de 
Sitter  had  taken  the  obvious  course,  which  was  followed  by  his 
prcdcccsst)rs,  of  treatinf;  the  mean  distanceH  unipluyed  in  his 
trial  ephemeris  (t.  r,  Marth's)  as  liable  to  inde|)endent  <'«rrectioD, 
no  trouble  would  have  arisen;  neither  M  nor  Ji*  would  ha^tJ 
tigured  in  his  fiulutioUf  and  if  thi  re  was  diliicully  iu  perceiving  a 
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eorrection  to,  say,  the  menn  distance  of  1.,  that  would  have  declaroxl 
itself  in  a  larger  probable  error.  Doubtless  the  corrections  would 
not  have  obeyed  the  condition  which  Mr.  de  Sitter  hod  tacitly 
imposed  upon  his  own  results  —  that  when  calculated  with 
Souillart's  constants  they  should  all  be  consistent  with  one  mass 
oE  Jupiter ;  hut  tlie  inconsistencies  would  have  been  instructive 
and  would  very  possibly  have  pointed  to  a  better  determination 
of  J  than  Mr.  de  Hitter  has  allowed  himself  to  expect.  But 
Mr.  de  Sitter  will  not  admit  that  such  a  course  was  open.  "  If 
Marth's  menn  diMtaucea  hod  not  been  consistent  with  his  adoptinl 
mass,"  he  writes  {Ohx.  p.  344),  '*  evidently  the  best  and  the  only 
course  for  me  would  have  been  to  make  them  consistent,  and  then 
to  proceed  exactly  as  1  did  in  my  pajwr,  viz.,  to  eliminate  them  by 
eipro«sing  their  corrections  in  terms  of  the  correction  to  the  mass. 
The  only  assumption  which  underlies  this  elimination  is,  that  the 
mean  motions  are  known  with  such  accuracy  that  no  real  correc- 
tions to  them  could  be  derived  from  the  Cai>e  observations."  On 
this  we  may  remark  that  Mnrth's  mean  distances  are  inconsistent 
with  his  adopte<l  mass  and  Mr.  de  Sitter  has  not  corrected  them  ; 
that  his  elimination  involves  the  assumption  that  the  correction  to 
J6'  is  negheible  ;  and,  lastly,  that  a  course  which  is  the  only  one  is 
not  entitled  to  be  called  the  best.  But  why  is  it  the  only  course 
when  he  had  but  to  leave  the  corrections  to  the  mean  distances 
uneliminated  and  to  treat  them  aa  independent  quantities  t  hrou^^h- 
that  his  arithmetical  work?  Or  why  is  it  even  the  best  when  it 
introduces  the  quantity  Jt^  which  Mr.  de  Sitter  nays  he  cannot 
detennine,  and  whose  neglect  involves  quantities  greater  than  the 
correction  to  M  ? 

In  myformer  paper  on  the  orbitsof  Jupiter's  satellites  I  attempted 
to  show  how  many  misfortunes  had  beset  those  who  set  out  to  correct 
those  data;  and  Mr.  de  Sitter,  the  latest  voyager,  baa  not  escaped 
rocks.  AVhen  the  channel  is  littered  with  wreckage  from  so 
ij  good  ships  it  is  natural  to  ask  with  some  stringency  of  each 
>  comer  whether  he  has  in  fact  done  what  be  professes  and 
brought  all  his  cargo  safely  with  him  ;  and,  at  least  in  one  important 
matter,  I  say  again  that  Mr.  de  Sitter  has  failed. 
Observatory.  Durham,  K.  A.  SaHPSON, 

190J,  Uept.  17. 


The  2<)'Year  Eciipse-Cycle. 

Aft.  JoiTBJf.  No.  504  contains  an  article  by  John  X.  Stockwell  in 
which  he  calls  attention  to  this  cycle,  which  he  states  was  known 
to  Oppolzt-r,  but  has  not  been  published  before.  In  one  lunation 
the  Hue  of  conjunction  of  the  Sun  and  Moon  separates  from  tha 
tiode  by  3o°'67o ;  the  most  important  multiples  of  this  are  u 
follows  : — 
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47  lunations  produce  a  separation  of      i°*5i3 

88        „  „  „  179 'O03 

135         i>  »  1.  »^o  '5>6 

323        »  »  M  359  •5>9 

3S8        „  «  „  x8o  '035 


The  Saros. 


This  shows  that  the  period  of  358  luuations  (obout  20  da>8 
short  oF  29  yt>arb)  repruducee  eclipses  at  seusiblythe  same  distance 
from  the  node ;  hence  we  get  series  of  eclipses  of  very  much 
greater  length  than  those  iu  the  Saros  cycle.  In  the  latter  an 
eclipse  continues  for  some  1300  years,  beiug  central  for  about  ^  of 
its  whole  career.  But  in  the  new  cycle  au  eclipse  is  partial  for 
about  200  returuSf  or  5800  years,  then  central  for  some  625  returns, 
or  iS,ioo  years,  finally  partial  again  for  5S00  years,  making  a  tot&[ 
life-history  of  29,700  years.  So  far,  then,  as  the  deduction  of  the 
New  and  Full  Moons  at  which  echpsea  happen,  and  the  approxi- 
mate mafirnitudes  of  these  ecUpsea,  the  cycle  is  an  admirable  one. 

But  it  seems  to  me  that  in  this  article  the  writer  has  wholly 
overlooked  one  desideratum  in  an  cclipso-cycJe,  which  the  Saros 
possesses,  and  which  his  cycle  doe^  not.  The  8aros,  as  is  well 
known,  reproduces  the  distances,  diameters,  and  rates  of  motion 
of  Sun  and  Moon  with  very  considi^rable  accuracy,  A  total  eclipse 
is  nearly  always  followed  by  a  total  one,  and  an  annular  one  by 
an  annuhir,  xMoreovcr,  the  motion  of  their  tracks  on  the  Earth's 
surface,  both  in  longitude  and  latitude,  is  fairly  steady  and  uniform. 
( )u  the  other  hand,  Mr.  Stock weli^s  cycle  does  not  give  the  smallest 
approximation  to  the  fli»e  or  distance  of  the  Moon,  the  great 
total  eclipse  of  the  present  year  being  preceded  by  annular  eclipses 
in  1S72  and  1S43.  Moreover,  suocessivo  eclipses  of  this  cycle 
happen  at  opposite  nodes,  their  tracks  generally  lie  on  opposite 
sides  of  the  ei^uator.  and  tliere  is  no  simple  relation  between  their 
lon^tudes.  Since  it  does  not  aeeni  to  me  that  au  eclipse  across 
Greenknd  can  be  said  to  bear  any  aflinity  to  one  29  years  later 
acrohs  the  Antarctic  Kegions,  I  should  be  disposed  to  treat  tha 
new  cycle  as  one  of  58  years  with  a  note  that  eclipaea  st  the 
opposite  node  occur  midway  between  successive  members  of  th« 
cycle. 

Viewed  in  this  way  the  cycle  is  formed  by  the  simple  super- 
po«.ition  of  the  47-lunation  cycle  on  the  triple  Saros  ;  both  of  these 
cycles  had  been  already  kno^\'n  and  studied,  so  ttiat  the  sole  novelty 
Ues  in  their  combination. 

The  great  point  of  the  new  cycle  is  that  it  enables  us  to  say  at 
once  at  wliat  New  and  Full  Moons  eclipses  took  place  right  through 
the  period  covered  by  history  ;  we  can  aUo  form  a  rough  idea  of 
the  latitude  of  the  shadow-track,  but  none  whatever  of  it*  longi- 
tude, so  that  we  cannot  sny  whotlier  it  would  be  visible  in  a  ^iveu 
regiou,  or  whether  it  is  annular  or  total.  The  Natos,  on  the  other 
hand,  gives  with  very  considerable  accuracy  all  the  circumstaooes 
uf  an  eclipse,  when  we  have  mapped  out  precediug  members  of  Lho 
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cycle ;  but  of  course  it  is  avnilable  only  for  fairlv  filiort:  periods  of 
lime  and  is  useless  for  the  study  of  ancient  eclipses.  Hut  ue  can 
here  make  use  of  tlie  cycle  of  22,325  lunations,  or  almost  pxncilr 
1S05  yearp,  diacover*Mi  by  M.  Oppert.  This  ctcIp,  for  which  1 
suggftst  the  name  Megalosnros,  sbarBs  with  the  Haros  the  property 
of  restoring  the  distnuoos  of  Sun  and  Moon  with  almost  perfect 
accuracy.  Further  we  can  with  small  labour  compute  an  auxiliary 
table  which  gives  the  shift  of  the  track  in  longitude,  including  the 
effect  of  secular  acceleration  ;  we  can  thus  deduce  all  the  circiim- 
stauces  of  an  eclipse  with  a  considerable  depree  of  iK'Curacy,  and 
ran  form  an  estimate  whether  it  will  be  visible  in  a  given  locality. 
Of  course  for  complete  precision  we  must  have  recourse  to  the 
lunar  tables;  but  it  seems  to  me  that  in  using  Mr.  Slockwell's  cycle 
we  have  to  do  this  before  we  can  gain  the  roughest  idea  of  the 
track  of  the  shadow,  and  it  is  unqupstionahly  a  great  gain  to  have 
n  rough  prelimirmry  idea  of  the  track,  that  we  may  avoid  useleM 
labour  in  computing  the  elements  of  eclipses  t}mt  are  invisible  %lb 
the  station  we  are  considering. 

I  have  confltructed  a  dingram  (p.  3S1)  lo  illustrate  the  propertie* 
of  these  different  cycles.  The  steady,  stately  westward  sweep  of 
the  Soros  tracks  stands  out  in  strong  contrast  to  the  cnpririous 
behaviour  of  the  Stockwell  tnwks  ;  further,  the  Saros  tracks  illus- 
trated are  sll  total,  and  the  duration  of  totality  varies  slowly  and 
steadily,  while  the  Stockwoll  eclipses  jump  about  at  random  from 
total  to  nnnular  or  ri«  vcrgd. 

The  period  of  521  years  (iS  Stockwell  cycles)  gives  somewhat 
closer  approximations  as  regards  duration  of  toialitv,  though  still 
much  inferior  to  the  ^legalosaros.  The  latter  give*  surprisingly 
nrcnrate  results  as  regards  duration  of  totality,  and  also  as  regards 
ihp  latitude  of  the  track,  while  the  shift  in  longitude  follows  a 
fairly  regular  law  and  may  readily  be  taken  from  an  auxiliary  table 
as  stated  above.  This  cycle  is  illastrated  on  the  diagram  by  the 
eclipses  of  96,  1901. 

As  regards  practical  utility,  there  does  not  appear  any  need  for 
such  cycles  within  the  period  covered  by  Oppolfers  Canon,  which 
gives  a  close  approximation  to  any  eclipse  that  we  desire  to  btudy. 
For  epochs  outside  the  Canon,  my  own  preference  would  incline 
to  the  use  of  the  Megalosaros,  while  allowing  that  Mr.  Slockwell'i 
results  are  full  of  interest,  and  present  the  sequence  of  eclipses 
in  a  new  and  suggestive  light.  A.  C.  1).  Cuoumki.iiv. 


CORRESPONDENCE. 

To  the  Editors  of '  The  Obtert^tonj,' 
Democriius  and  Galileo  on  the  Milky  Way. 

Conjectures  on  the  nature  of  the  Milky  Way  before  the 
invention  of  the  telescope  were  numoroua.    (<.)f  course  I  do  tint 
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include  amongst  these  the  mythological  absurditv  to  which  it  owes 
its  name  and  tht)  Greek  and  Luriu  oquivalents.)  But  apparently 
tlie  earliest  to  form  a  correct  one  was  Demncritus,  tlie  pliilosopher 
of  Abdera,  of  whom  very  little  is  known,  and  of  whose  volnuiijioLis 
writings  only  a  few  fra^mputa  are  extant.  He  is  supposed  to  have 
lived,  like  Ptato.  to  a  great  age,  and  to  have  died  about  the  time 
when  the  victories  uf  Epaniinoudas  ^ve  the  Xhebans  their  ehort^ 
lived  supremacy  in  the  affairs  of  Greece.  I'or  his  view  of  the 
nature  of  the  Galaxy,  we  must  have  i-ocourse  to  tlie  treatise  of 
Plutarch,  'Ue  Placitia  rhilosophorum/  In  thp  third  book  (c.  i) 
of  that  work  he  givoM  the  ideaa  of  different  philojiophei's  oa  the 
subject,  amongst  v\hic)t  he  says: — 
^^fifiKptTot,   irvWutv   Kill  fttKftutv   Kai    trvvtx'^*'  ^^Tepvv  ov^^wri^Ofi^vwv 

The  removal  of  this  theory  out  of  the  region  of  conjecture 
took  place  when  Galileo  first  directed  a  telescope  to  the  starry 
heavens.  JHs  '  Sidenus  Nuncius'  was  published  early  in  1610, 
fthout  1980  years  after  the  death  of  JJemocritus.  In  this  e^er- 
memonihle  book  he  writes  : — 

*'  Quod  tertio  loco  a  uubin  fuit  observatum,  etit  ipsiusmet  Lactki 
Cireuli  essentia,  seu  matericH,  qnum  Perspicilli  benelicio  adeo  ad 
Kensutn  licet  intueri,  ut  et  alt^ercationes  omnes,  qua>  per  tot  tuccula 
philosophosexcruciarunt,  ab  oculatu  certitudiue  diriuinntur,  nosque 
a  verhosis  disputationibus  liberemur.  Est  enim  Gaxaxja  nihil 
aliud,  quam  ionumerarum  iStellaram  coacervatiu  consitHrum 
congeries  :  in  quamcumque  enim  regionom  illius  Perspicilhim 
dirigas,  statim  Stellarum  ingens  irequentia  sese  in  couspectum 
profert,  quarum  complureH  saiia  magna}  ac  valde  couspicua 
videiitur ;  sed  exiguarum  multitudo  prorsus  inexplorabilirf  est.** 
{Li!  Opere  di  Gdliho  Galiltu  EtUzione  yazionaU,  vol.  iii.  p.  78.) 

Probably  Galileo  thought  that  he  bad  thus  completely  solved 
the  problem  of  the  Milky  Way.  But  it  is  the  wont  of  science  lo 
remove  difficulties,  and  in  doing  so  to  create  or  bring  into  promLii- 
enoe  others.  Of  the  complex  nature  and  structure  of  that 
wonderful  zone  he  had  no  idea,  and  the  labours  of  his  successors 
have  by  no  means  exhausted  scieutitic  sj>oculation  with  regard  to  it. 
Of  course  I  have  no  intention  here  of  touching  on  views  which 
have  been  held  and  subsequently  abandoned.  But  I  should  like 
before  closing  to  allude  to  the  very  interesting  i>endin«:  problem, 
now  that  it  is  recognized  that  the  irresolvable  nebulic  have  such  a 
preference  for  the  neighbourhood  of  the  poles  of  the  Milky  Way, 
to  endeavour  to  obtain  some  explanation  of  this. 

Yours  faithfuUv, 
BiiickhwHh,  1901,  Sept.  6.  AV.  T.*Ly55. 


Another  Slow-pathed  August  Mtttor. 

Gkktlshkn, — 

The  remakable  shooting-star  described  by  Mr.  Denning  on 
p.  352  of  this  mouth's  (September)  number  of  the  CMjtf/*va/ory 
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wns  not  the  only  one  among  several  met^-ors  doubly  ob§erv«l 
durinc:  thia  year's  August  meteor-[njriod  whose  real  speed  of 
motion  was  found  to  be  of  very  defidtnlly  notable  and  very  wrtain 
slowuesH.  Amonj:  the  nol«8  of  meteor-paths  rocordt*d  by  several 
good  ob*;ervcra  in  diffon»nt  parts  of  Kngland,  with  copies  of  which 
I  \VH8  kindly  furnished  by  the  present  Director  of  the  Meteor 
tirction  of  the  British  Astronomirnl  Association,  Mr.  W.  E.  Beslny, 
n  list  of  meteors  mapped  by  ^^r.  J.  H.  Hridger  at  Fnrnborongb, 
Hampshire,  on  August  loth,  1901,  contained  an  observation,  at 
10"  58",  of  a  2nd  maffnitudc  shooting-star  of  wliich  I  was  very 
pleased  t^)  have  a  dupHcat-e  description,  as  it  was  also  noted  hvre, 
at  10''  58",  aa  a  211a  magnitude  shooling-rttar  of  rathrr  peculiar 
appeamnre.  It  pas^d  here  overhead  from  the  south-east  ward, 
from  i''  north  of  y  Cygni  to  \  fy,  £)DraooniB,  or  from  305^  +'41** 
to  2jQ^  +  *;4*',  with  very  moderate  speed  for  a  very  level-looking 
nieteor-flignt  from  anch  an  eastern  quarter,  describing  about  ^^o**in 
2,  or  in  21  seconds.  It  was  nearly  white,  of  2nd  magnitude, 
with  a  coma,  or  misty  veil  of  wliite  sparks  nearly  .J°  wide  in  the 
Jirit  half  of  its  course,  leaving  a  faint  white  stn^k  there  for  about 
one  second ;  it  then  faded  out  for  tw*^  or  three  degrves,  and 
reappearing,  described  the  rest  of  its  course,  with  another  slight 
jti!ermitt(-ncp  of  light  on  its  way,  as  a  nearly  white,  4th-5th 
magnitude,  rather  hazy-beaded  meteor.  At  t'arnborough  (about 
i5i  miles  from  Slough,  towards  25'  west  of  south)  its  path  was 
from  321°+  53°{  to  270"^  +  70^°  (or  from  near  »  Cygni  to  near  ^, 
4  Draconis),  also  about  30''  in  length,  reckoned,  somewhat 
nncertainly,  as  occupying  1*4?  second;  and  it  was  noted  there 
ft8  leaving  a  slight  strt^ak  on  its  course  and  as  directed,  appareotlv, 
from  some  radiant  in  Aquarius. 

The  two  paths*  relative  displacement  in  the  sky  agrei^d  exactly 
in  direction  at  their  beginning  and  end  points  Mith  the  Plough- 
Famborough  base-line's  direction;  and  the  t^-o  nearly  parallel 
trnckfl,  prolonged  far  backwards,  erodually  approadjed  and  finally 
intersictcd  each  other  (4*^  above  the  horivron,  41^  S.  of  E),  at  356' 
—  20°,  on  the  border-line,  near  17  and  /5  Ceti,  bet\\een  Aciuarius  and 
Cetufl :  probably  an  erratic  centre  plnrp  of  fho  shower  of  *  ^^  Cetids ' 
at    $Y   —  T6'-'  (Donning's  General  '  .  No.  iv.),  risiibl*^  from 

the  l>ejiinning  nf  Aucrust  to  the  mi  '  j-tember.    Hi'uig  litfl© 

more  than  60  distant  from  the  apex  of  the  I'iirtirfl  way,  tins  radiant- 
pdint's  theoretical  moteor-s|>eed,  due  to  ft  parabolic  orbit,  should  be 
about  30  miles  per  second.  But  the  roal  6j>eed  of  flight  obtained  by 
combining  the  above  two  observations,  as  the  following  conipul€'(l 
luMghts  and  other  measures  showed,  did  not  actually  amount  even 
to  quite  Lull'  of  that  tbeoretical-speod  tigure: — 

Height  at   Beginning :— 50  mile«,  OT«ir  3  miles   north    of 

Woking,  Surrey. 
Height  at   Enil  :— 4^5    niile«.   over   4  mileo   S.S.B.    from 
Watlingtou,  Oiford^bine. 
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Length  of  Puth,  uinearljtwo  seconds  (not  Z;«  rftan  i|  sec): — 

24A  inileH. 
Beal  Velocity  : — 12  (and  not  ^nore  tha^  14)  miles  per  second. 

Since  the  double  observation  by  Col.  G.  L.  Tupman  and  Mr.  11. 
Corder,  on  November  aytli,  1S77,  "jf  *  small  firebolKa  itjal  speed, 
directed  from  betweeu  tS  and  o  Draconls,  of  only  5  or  6,  instead 
of  iS  miles  per  second,  with  the  exception,  perhaps,  of  the 
*  y  Aquartd*  (also  douLly  observed  at  larnborough  and  Slough) 
on  May  3rd,  1900,  with  a  real  velocity  of  about  23-27,  insti*ad  of 
40  miles  per  second,  no  instance  immediately  ucrurs  to  me  of  a 
shooting-star's  observed  velocity  having  been  well  proved,  an  in 
these  two  meteora*  cases,  to  have  been  either  certainly  less  tlian, 
or  certainly  not  exceeding  half,  its  parabolic  theoretical  velocity. 
It  is  rather  a  surpri^iingly  strange  and  notable  occurrence  that  the 
two  present  examples  of  such  very  slow-paced  meleor-llights 
should  hftve  presented  themselves  together  iu  a  short  list  of  only 
fifteen  double  meteor  observations,  obtained  this  year  in  little 
more  than  a  week,  betweeu  the  loth  and  the  sist  of  August. 

I  am,  Geutleinen, 

Yours  most  obediently, 

Slough,  1901.  S«pt.  23.  A.  8.  HfiHSCHEL. 


Conjunctions  of  Planets  with  Stars. 

Qentlemhn — 

Several   interesting  events  of  this  cliaracter  will  shortly 
oconr,  and  the  followinf;  are  a  few  details. 

In  October  Neptune  will  be  clos(*ly  W.  of  the  variable  star 
If  Geminorum,  the  relative  positions  being  : — 


4  Gctniuorum    R.A. 

Neptune  at  noon  Oct.  8... 

iz... 

16... 


h  ra    s 

6  8  57 

6  6  37 

6  6  24 

6  6  18 


Dm.  +ax  32     S 
az   15  50 

22    IS    +J 

22     15    36 


On  Oct.  8  Neptune  rises  at  about  S*"  50"  and  will  be  visible 
during  the  remainder  of  the  night. 

Pallas  was  in  opposition  to  the  .Sun  on  Sept.  7  (mag.  S\  and  may 
therefore  be  favourably  observed  during  the  present  autumn. 

On  Oct.  9  the  planet  will  be  about  40'  3.  and  a  little  west  of 
c  Aquarii  (mag.  5*5): — 

c  AquJini K.A.  ix  32  40  ec.  —4  44  17 

i^lu  it  tntiuit  Oct.  9 ...  22  32  27  5  23  51 

On  October  13,  7^  Venus  will   be  placed  10'  N.  of  c  Scorpii 
(mag.  3'5).     Venus  sets  at  6*^  31™,  or  i"*  21™  after  the  8un. 
Oarea  will  be  in  opposition  to  the  ^un  on  Oct.  38  (mag.  7*4). 
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On  October   13   the  planet  will   be  about  6'  S.  of  y*  Ceti 

(mag.  3*0):— 

h  m    •  o     I     It 

y'Celi B.A.    a  3B  la  Dec. +»  49  »o 

CerM  at  lrin»)t  Ocl.  13...                >  3^     5  ^  4^     3 

Uranus  on  October  15  will  be  less  tbau  J**  N.  of  24  Ophiuchi 
(mag.  5-6}:— 

h  m    8  o      • 

8+ Ophiuohi    B.A.  16  50  51  Doc.  —  »2  59 

Uranus  at  Doon  Got.  15...  16  50  54  21  3a 

On  this  date  Uranua  will  set  at  about  7''  i6",  or  2''  10"  after 
the  8un. 

Juno  on  Oct.  33  will  be  some  6'  8.  of  36  Sextaotia  (mag.  6*5)  z-~ 

b   m    i  o     .     '• 

36  Stixtunlia    B.A.  10  40     6  Deo. +3     o  18 

Juno  At  uoon  Oct.  23    ...  1040  iS  2  54,    o 

Neptune  on  Nov,  24  will  be  about  3'  N.of  the  star  Piaati  V.  338 
(mag.  6j),  the  pasiiion  of  which  will  be 

R.A.  6*  3"  36*        Dec.  ^aa*"  12'  23". 

Some  of  these  conjunctions  may  possibly  enable  ani.iti^urs  to 
identify  the  fainter  planets  of  which  they  may  never  have  obtained 
glimpses  before.  Yours  faithfully, 

Bi«hup»ton,  Briatol,  W.  F.  DkNXIJTG. 

1901,  S«pt.  9. 

The  Total  Solar  Eclijae  of  1832,  July  27. 

In  his  letter  on  this  eclipse  (Ohservatory ,  vol.  six,  p.  307) 
Mr.  Johnson  gives  an  account  sent  him  by  an  old  lady,  whose  unmn 
he  does  not  mention,  of  her  recollections  of  the  phenomenon,  bhe 
being  at  the  time  a  young  damsel  "  of  the  age  of  twelve  years." 
He  adds  :  "  This  is  the  tirst  observation  I  have  met  with  of  this 
eclipse.''  It  may  perhaps  be  well  to  state  that  it  wns  observed  by 
Andrew  Lang  at  Santa  Crux,  which  is  alwut  16*^  to  the  eaiit  of 
Great  Caynmn,  where  the  anonymous  ludy  saw  tt.  Mr.  Lang** 
observationt*  are  rtrcorded  in  Ast,  Such.  No.  255  (vol.  xi.  coL  262). 
He  noted  the  times  of  the  beginning  and  end  (from  about  7*  12"* 
to  9''  34""  in  the  morning^  and  also  a  peculiar  nppvarance  at  the 
end  iw  if  the  Moon's  limb  hung  for  some  sfConHs  uii  the  Hans; 
but  <lot's  not  mention  the  comnn  or  other  phcnotnena.  <^ne  >Aituld 
like  to  know  whether  the  old  lady's  •'keloh  wuh  made  at  the  time. 
The  wlipse  was  olwerved  in  the  afternoon  as  a  partial  one  by 
Oanibart  at  Marseilles  {An.  yuth.  •  No.  232,  voL  i.  col.  259^ 
by  Satitini  at  Patlua.  by  Messrs.  JohumiU  and  Armstrong  at 
St.  Helena,  and  by  Dun  JSancIiex  Cerquero  and  Don  iSaturniuo 
Montojo  at  San  Fernando  {Memoira  of  It  A, S.  vol.  vi.  p.  191), 

Yours  faithfully^ 
UI«okh«alh.  I90».  8»pt.  t.  \^,  'l\  LTXJf, 

*  lit  tlw  iodcs  to  the  voluiao  the  Uatv  u  errm\wutAj  ^i*b  a>  July  2. 
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DayHyht  Meteors. 

I  do  not  know  if  you   will  think  the  following  worth 
publisbiD^. 

Yesterday,  i8th  September,  having  let  my  sidereal  watch  run 
down,  I  det  it  to  sidereal  timo  In  the  usual  uianuer;  to  test  its 
accuracy,  I  went  imo  my  obeervatury  aud  brouj;!it  Arctunia  into 
tho  centre  of  the  field.  This  was  at  a**  15*"  p.m.,  in  bright  sun- 
shme.  While  I  wvia  louking  at  the  star,  a  shower  of  meteors, 
which  nearly  occupied  the  whole  field  of  vision,  passed  from  west 
tv)  east,  some  nearly  as  bright  as  Areturus.  I  then  set  my  driving- 
clock  iu  niotioHf  aud  thinking  that  po>>Mbly  there  might  bo  some- 
thing wrong  with  uiy  eyesight,  I  called  my  wife,  and  on  looking 
through  the  tekiscope  she  at  once  saw  tlie  meteors,  but  the 
principal  shower  had  then  passed.  However,  they  continued  to 
pass  across  the  field  at  the  rate  of  about  twelve  a  minute,  some- 
times more,  while  the  star  remained  in  the  centre  of  the  iield.  ail 
coming  from  east  to  west.  I  continued  watching  until  3  P.M., 
when  the  meteors  iiad  nearly  ceased  to  appear. 

I  have  never  heard  of  a  shower  of  meteors  being  observed  in 
Ita^ht  sunlight,  but  I  am  perfectly  convinced  that  I  am  nob  mis- 
|Heu,  eepecially  as  my  wife,  who  has  very  good  eyesight,  saw 
tnem  quite  plainly.  My  telescope,  a  7-inch  Newtonian,  is  in 
perfect  adjustment,  a  Kt^lner  eyepiece  was  used,  and  my  G.M.T. 
is  correct  to  within  a  second.  As  I  have  mentioned,  Arcturus 
remained  in  the  centre  of  the  field  after  the  driving-clock  was  iu 
jnotion.  *  Tours  faithfully, 

LUIooet,  Liphook,  IlanU.  JoHJI  COLES. 

1901,  Sopt.  19. 

[The  above  is  printed  with  the  full  knowledge  that  there  have 
been,  before  this,  reports  of  meteors  seen  in  daylight,  which  have 
not  stood  the  test  of  examination.  Mr.  Coles's  account  is  so 
circumstantial  that  it  seems  well  to  put  the  facts  on  record 
withoat  expressmg  any  opinion  as  to  their  interpretation. — ^Ena.J 
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OBSERVATORIES. 


uhbidqe  Ukiyemity. — Tim  Report  of  the  work  done  at  this 
Observatory  during  the  year  ending  1901,  May  25,  divides  itself 
concisely  under  throe  heads.  First,  the  Meridian-Circle  work  under 
Mr.  Grnbiim,  which  can  be  summed  up  by  saying  that  3773 
meridian  observations  for  both  R.A.  and  Declination  have  been 
inade  during  the  year,  the  objwts  of  observation  being  Nova 
Persei,  Occaltation  Htars  for  Col.  Tapman,  Heliometer  Comparison 
Stars  aud  Zodiacal  Stars  for  Sir  David  Gill.  The  reductions  are 
all  in  a  forward  state.     The  second  section  of  the   Report  deals 

the  Sheepshanks  Photographic  Equatorial  under  the  care  of 
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Mr.  Hinkfl.  The  instrument  has  undergone  some  slight  alteration 
since  the  last  Iteport,  as  Dr.  Comrooo  has  supplied  a  new  plane 
mirror  in  pince  of  the  une  that  he  had  previously  pround,  which 
proved  t^  be  slightly  faulty.  Thn  instrnment  has  been  used 
during  the  vear  for  ohservntion  of  Eros  and  of  Nova  Pensei.  For 
the  first  object  the  Heport  stat-es  that  the  weather  h&s  not  l)ecn 
wholly  Aalisfftctory,  as  on  only  seven  nights  was  it  possible  to 
B>ciu*e  a  series  of  photographs  of  sutheient  length  to  give  a  satis- 
factory independent  determination  of  the  pnrallBi.  Nevertheless 
596  exposures  were  made  on  the  plimet,  427  of  which  give 
measurable  imnges.  A  fair  series  of  plates  has  been  obfnined  for 
detemiinntion  of  the  relative  photographic  magnitude  of  the  Nova 
and  comparison  btarn. 

The  remainder  of  the  Iteport  treats  of  Mr.  NewalFs  work  with 
the  telescope  which  bears  bis  name.  This  has  been  used  for 
observation  on  93  nights  in  the  course  of  the  year.  For  the  fir»t 
ten  months  the  large  four-prism  spectroscope  was  used  for  taking 
photographs  ol  the  spectra  of  some  of  the  brightest  starf.  The 
Hpectrumof  Cupella  has  been  specially  phofco/tranhed,  and  al«o  that 
of  a  IVrsei,  ihe  latter  having  been  closely  studied  to  detect  any 
signs  of  variability  in  the  velocity  of  the  star  in  the  line  of  sight. 
"'The  results  of  earlier  observations  which  pointed  to  a  posaihle 
variation  in  a  peritKi  of  4*2  days  (circular  orbit)  or  i6-8  days 
(elliptical  orbit)  have  been  communicated  to  the  Koynl  Astro- 
nomical Society ;  but  later  obsenntioiie,  not  yet  pahlished,  show 
Ihat  neitiier  of  the^^  j>eriod8  will  ri'pre^ent  all  the  obBerrBtiozie, 
anfl  nccordinglj'  further  material  ia  being  collecte<l." 

The  spectrum  of  Nova  Persei  was  photographed  with  the  four- 
prism  spectroscope  up  to  March  9  ;  on  March  10  this  instrument 
was  dismounted  and  sent  away  to  Sumatra  for  observation  of  the 
Solar  Eclipse. 

A  new  building  is  in  course  of  construction  on  the  north  side  of 
the  Newall  Dome,  which  will  give  much-needed  space  for  experi- 
mental and  laboratory  work  and  for  the  accummodatiou  of 
students. 


WiTiiifioB,  "Xkw  South  Waleb. — Mr.  Tebbutt's  report  of  work 
for  the  year  1900  is  on  the  8."»nie  lines  as  that  of  former  years- 
Jle  l>egins  by  saying  that  various  causes  have  combined  to  dmiinish 
the  ufiual  amount  of  work,  but  the  decrease  is  ttpi)arently  not 
more  than  might  be  expected,  rcmemhering  that  all  the  work  is 
done  by  the  proprietor,  and  advancing  years  must  tell  their  tale. 
X*ocnl  time  was  determined  with  the  transit  instrument  on  Sj 
'nights,  which  is  considerably  fewer  than  in  former  years  ;  and  ova 
point  tliat  may  bo  noticed  in  this  section  is  that  several  large 
changes  of  level-error  happened  after  heavy  rains.  Such  n  change 
vas  noticed  in  Mr.  Tebbutt's  report  of  last  year,  oud  though  a 
«in)ilar  effect  after  rain  has  been  noted  in  other  places,  the  change 
at  Windsor  appears  to  be  excessive,  as  may  be  seen  from  one  ca«e. 
On  June  3  the  level-error  was  -4",  on  June  10  —209";    bat 
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3*38  inches  of  ra'ia  hrul  fallen  in  four  daya  belween  tbese  daloa, 
an  amount  which  dues  not  fall  to  the  lot  of  mont  plaoos.  Mr. 
Tebbutt  has  continued  his  series  of  obeervations  of  oecultatiuns  of 
Ht&ra  by  the  Moon.  The  total  number  of  phafes  obeervt'd  since 
1864  DOW  amount?  to  1127.  Search  was  made  for  two  comets, 
BrorsenV  and  CTiacobini*8^  but  in  neither  case  successfully.  A 
telegram  from  Melbourne,  fi^ving  bji  erroneous  place,  may  have 
been  partiaUy  the  cause  of  failure  in  the  latter  cane.  The  obser- 
ratioQfl  of  double  stars  made  at  Windsor  have  been  aent  to  the 
Koyal  Astronomical  Sooiety. 


NOTES. 

CoKvr  Notes. — The  follorting  improved  elements  of  the  recent 
greftt  comet  (1901  1.)  are  by  H.  Thiele  : — 

T   1901  Apr.  24*2885  Berlin  M,T, 


a 


ao3°     3'  15*] 
109    38    S3^  \  »90 
J3»      4  49  ; 


I'O, 


log? 9-38883 

Iiuost  identical  elements  were  given  by  Mertield. 
Ephemeria  for  Beilin  midnight. 
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li      in        1 
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3  -.- 
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lo  47 

Oct.  15..-, 

8  53  12 

10  53 
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8  5^  45 

10  48 

19.... 

8  53     0 

»o  57 

I. . . . 

8  S3     f 

10  50 

23... 

8  52  28 

i>     3 

Oct. 


It8  distance  from  the  Karf  h  will  be  about  3*4  in  the  middle  of 
October,  so  that  itii  visibility  is  very  unlikely. 

A  considerable  number  of  ol)&ervation8  of  Kncke's  Comet  was 
•QGured  in  August  and  flie  beginning  of  Septeuiber,  after  which  it 
"  too  near  the  Sun  for  observation.     It  is  described  as  of  the 
locn  magnitude,  with  traces  of  a  tail.  A.  C.  D.  C. 


jSIixoB  PLA5ET  Nozxs.  —  The   following  planetti   have   been 
named : — 

Tbi«. 

Aftpiuia. 

Diotima. 

G  nit  is. 

CVimoliit. 

Pvtbia. 

Ml*.  ^ 

PtttTicia. 

Photogmphirt. 

Artfrniran. 

}|iitnbu>-|^a, 

Patirntm. 


Komber. 

Natno. 

NutDber. 

Name. 

Nil  rub 

3$6 

I^igurin. 

377 

Compuiis. 

405 

358 

ApoUouio. 

37» 

Tlolmia. 

409 

36. 

Bun  u  It  in. 

379 

Hu4;iina. 

423 

361 

liatniK. 

380 

Fiducift. 

4*4 

3«3 

PAiiuft. 

381 

MjrrrliB. 

4»5 

364 

Jitarn. 

38. 

Utxioiiii. 

43^ 

1*S 

OordulM. 

3« 

Chftr>bi)ia. 

435 

3*7 

Aniicitia. 

389 

IiidukLria. 

4^6 

370 

ModMtiiW 

390 

A!m». 

443 

37a 

Pftliniu 

197 

Vienna. 

446 

371 

Melitbinn. 

40a 

Cliloc. 

449 

S74 

Burgiindia. 

403 

C'^ftnc. 

45» 

375 

UrBuln. 

404 

Arainoo. 

4H 

J76 

Owincurift, 

Notes. 

Two  new  planels,  GQ,  GR,  both  of  the  iitli  magnitude,  were 
discovered  by  Camera  at  Heidelberg  on  Aug.  17  and  23  re- 
spectively. Another,  designated  GS,  proved  not  to  be  new,  but 
identical  with  453.  GT  was  discovered  by  Wolf  on  Sept.  19,  and 
GU  by  Camera  on  Sept.  2 1 , 

The   interesting   planet   391    Ingeborg  was   photographed   at 
Heidelberg  on  Aug.  8.     This  faint  planet  can  only  be  oll^erved  at 
peribeliou  oppositions,  of  wtiioh  th«  present  is  one ;  its  distance  ■ 
from  the  Earth  on  Oct.  10  will  be  ouly  0*64.     Before  the  discovery  " 
of  Eros  this  was  regarded  as  a  very  suitable  planet  for  the  de- 
duction of  the  solar  parallax.  A.  C.  D.  C. 


I 
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OniTUAnr. — Dr.  Ciia.iilb3  Mrldiium,  C.M.G.,  F.R.S.,  whose 
researches  on  the  meteorology  of  Mauritius  and  the  Indian  Ocean 
were  of  fundamental  importance,  died  on  August  28tb,  at  Edin- 
burgh, where  he  had  n?sided  since  his  retirement  from  active 
duties  in  1896.  After  passing  through  the  University  of  Aberdeen, 
he  entered  the  Bombay  Educiition  Department  in  1S46,  and  wa» 
transferred  two  years  Inter  to  the  scene  of  his  life's  work  in 
Mauritius.  At  first  a  Professor  of  Mathematics  in  the  Koyal 
College,  he  early  turned  his  attention  to  meteorology,  and  in  1851 
assisted  in  founding  the  Meteorulogical  Society  of  Mauritius,  of 
which  he  was  Secretary  for  many  years.  The  Society  publisliod 
many  papers  of  importance,  and  was,  so  far  as  we  are  aware,  the 
only  meteorological  society  that  has  ever  flourished  outside  Europe 
and  North  America.  Dr.  Meldrum  was  appointed  Governmenfc 
Meteorological  Observer  in  1862,  and,  after  1875,  was  Director  of 
the  Royal  Alfred  Observatory.  Eor  the  last  ten  years  of  his  lifo 
in  Mauritius  he  was  also  a  meml>er  of  the  Government  Council  ot 
the  colony. 

Dr.  Meldrum's  name  will  always  l>e  associated  with  his  work  o 
the  law  of  storms,  esjMMrittlly  the  cyclones  of  the  Indian  Ocean,  and' 
with  his  early  investigation  of  the  relation  of  rainfall  and  olhe 
meteorological  conditions  to  the  sun-spot  cycle. 


I 


Double  Stabs.  —  The  observers  at  Lick  still  continue  thei 
searches  for  new  double  stars,  and  are  to  be  congratulated  on  theil 
success. 

Professor  Husaey  publishes  his  third  hundred  in  No.  494  of 
the  Attronomicid  Jottmat,  and  from  tliQ  fulluwing  classi6catioi 
according  to  separation  of  the  components  it  will  be  seen  thai 
they  are  o(  the  same  order  aa  his  previous  discoverios : — 

5  pairs  separated  o''3  5  or  less. 
12     „  „         o  -20  to  o**so 

20     „  „         o  *5t  to  ]  *oo 

25       ,f  „  I  'O I   to  2  *00 

38       „  ».  2  'Ol  to  5  -OO 

Professor  Aitken*s  Third  Catalogue  will  be  found  in  the  *  Isc 
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lbft«rvatory  Bulletin/  No.  3.    There  are  94  pairs,  which,  classified 
corUing  to  dibtance,  are: — 

3  pairs  separated  o*-25  or  less, 
ao     „  „         o  '26  to  0**50 

21     „  „         0-51  to  I  *oo 

29     „  „  I  -01  to  2  -00 

20     „  „  2  '01  to  5  'OO 

I     „  „        over        5  -OO 

Becent  measures  of  £  Bootis  show  a  very  marked  dirergen<*e 
from  the  eph^meris  computed  by  Dr.  See  in  1895.  This  liaH 
induced  Professor  Comatock  to  re-computo  the  orbit,  using  Iht* 
measures  op  to  1901.     We  give  both  his  and  Hr.  See's  results  : 

Conutock  (1901).  8«  (iSgj). 

172  years.  128-0  years. 

190S  1903*9 

0*49  07* 

5"*io  5"'5<* 

165^  lo'^'S 

35  52"3 

S  339-2 

These  orbits  differ  so  much  that  for  epoch  1904*5  See  gives 
i25''5  and  i"*03;  Comstock  180°  and  2"'6. 
Greenwich  measures  for  this  year  give  200°  and  2*'8. 

Messrs.  Cogeball  and  Boothroyd,  with  the  24-inch  Lowell 
refractor,  have  continued  their  re-measurement  of  the  stars  dis- 
covered by  Dr.  ^iee,  and  publish  a  fine  set  of  measures  in  Nos. 
505-6  of  the  Ajttrotutrnical  Journal. 

In  the  same  issue  Mr.  Jo.shua  Larson  has  re-computed  the  orbit 
of  £  30G2,  and  iiuds  the  fultu>«iiig  elements,  which  give  unusually 
small  residuals  from  the  annual  means  : — 


P 

T 

e  . 
a  . 
Q 

y- 

X. 


114-15  years. 

i836'&9 

0*444 
I  ••492 


a    43'*'65 

y 47*48 

A ioi'36 

M +3-1515 
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Tab  Eclipsed  Scn,  Mat  18. — The  picture  which  forms  the 
frontispiece  to  this  number,  although  it  gives  an  excellent 
representation  of  the  shape  o£  the  corona  as  seen  by  the  naked  eye 
snd  on  the  photographs,  does  not  show  the  prominences  which  are 
such  a  striking  feature  of  the  camera  pictures.  One  especially 
is  remarkable.  It  will  be  remembered  that  shortly  after  the  eclipse 
a  large  spot  was  seen  near  the  eastern  limb,  which,  at  the  time 
of  eclipse,  must  have  been  just  on  the  edge  ot  the  visible  disk. 
In  the  photographs  there  appears  a  splendid  prumineuce  exactly 
at  the  position  of  this  spot,  thus  giving  direct  evidence  of  the 
counectioD  between  the  two  phenomena. 
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A  Telbsoopic  GuN-BiauT. — The  following  is  from  the  En/^lith 
MecJianic  of  August  i6  : — *'  There  has  been  added  to  the  exbibiu 
in  the  Irish  pavilion  at  the  Glasgow  Exhibition  a  new  telesfopic 
gun-sight,  the  invention  of  Sir  Howard  Grubb,F.R..S.  This  sight 
is  on  a  totally  new  priueiple,  there  being  neither  back  ciK^^t  nor 
fore  flight  required.  In  taking  aim  you  look  through  a  smuil  lens, 
when  an  image  of  a  bright  cross  is  thrown  by  au  optical  contrivance 
a  long  distance  in  front  of  the  gun  and  in  line  with  the  barrel, 
which  image  forms  the  fore  sight.  For  accurate*  aiming  it  is  only 
necessary  to  superpose  the  cross  on  whatever  object  it  is  desired 
to  h't,  and  then  draw  the  trigger  and  the  bullet  does  the  re«t. 
An  expert  gunsmith  in  Glasgow,  after  examining  the  iuvention 
on  its  being  placed  in  the  pavilion,  expressed  the  opinion  that  it 
would  lead  to  a  complete  revolution  in  the  science  of  sighting  guns 
and  rifles." 


The  Leeds  Astronomical  Society. — Mention  has  before  been 
made  in  these  pages  of  ttiis  Society  and  iU  excellent  publication. 
The  'Journal  and  Transactions'  for  the  year  1900  appears 
especially  interesting.  We  read  with  great  profit  the  article  by 
Mr.  W.  I).  Barbour  contained  therein,  on  *'  Traditions  of  Creation," 
which  gives  an  excellent  scientific  interpretation  of  tfie  biblical 
narrative.  Dr.  Pocklington  contributes  an  excellent  summary  of 
our  present  knowledge  of  "  Magnetism  in  the  Solar  System  '*;  and 
Miss  Barbour  a  paper  on  **  Astrology."  The  volume  opens  with 
n  ]»rtper  by  the  President,  Mr.  Whitmell,  *'  The  IMauet  Venus  as  a 
View  point,"  which  s(M;ms  to  he  one  of  a  serias  that  be  is  writings 
and  whose  sulwtanc©  may  be  inferred  from  the  title.  Thes«  are 
ingenious,  but  they  always  oeem  to  us  only  a  step  or  two  above 
the  magazine  articles  which  tt^ll  us  how  much  the  railway  fare 
to  the  Sun  would  be  and  such  like.  Mr.  H.  J.  Townshend  is  tbe 
President  for  the  current  year. 

The  WEATHKa  rx  Skptembes. — The  month  has  been  very  fine 
and  sunny,  with  a  few  warm  days ;  but  on  the  whole  the  monthly 
mean  temperature  has  been  about  the  average  value.  The  highest 
temperature  occurred  on  tbe  8tfa,  and  wiis  76-9,  and  there  were 
tive  other  days  on  which  the  temperature  exceeded  70^  The 
lowest  temperature  was  39"'6  on  the  15th.  The  recorded  total  of 
bright  sunshine  in  the  month  amounted  to  ury  hours,  l>eing  about 
32  per  cent,  of  the  (wssible  duration.  The  rainfall  amounted  to 
1*35  inch,  derived  from  falls  on  six  days  only.  This  amount  is 
lows  than  the  avenige  for  the  preceding  60  years  by  0*83  inch. 
These  rejnarks  apply  to  the  Loudon  district,  but  there  appears  to 
have  been  a  general  deficiency  of  rainfall  throughout  tbe  country. 


Wk  are  informed  that  Dr.  Isaac  Jtoberts,  F.R.S.>  the  well- 
known  astronomer,  is  ihortly  to  marry  Mdlle.  Dorothea  Kluinpke, 
lute  of  the  Paris  Observatory,  to  both  of  whom  wo  wi&h  all 
happiness. 
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From  an  Oxfoud  Note-Book. 

The  Brifish  Association  met  this  year  at  Glasgow.  The  President 
(A.  W,  Backer)  gave  a  thoroughly  able  and  lucid  defence  of 
*•  atoms  and  the  etber,"  insiatinfj  that  they  wore  not  "  inero 
figments  of  the  scienUfic  imagination";  nor  was  it  the  only 
neceasary  alternative  that  "a  mechanical  theory  of  the  atoms  and 
of  the  el  her,  now  confessedly  imperfect,  would,  if  it  could  be 
Effected,  give  us  a  full  and  clear  representation  uf  the  underlyinej 
lities.*'  The  Time^  complained  that  •*  the  problems  glanced  at 
ire  very  much  beyond  the  average  competence  of  amnteurs/'  and 
wrote  nnsympathetioally  about  the  Address  inconsequence;  but 
both  those  who  heard  the  Address  and  those  who  read  it  afterwards 
will  hesitAte  to  accept  this  judgment.  In  Section  A,  Major  Mac- 
Mabon  declared  that  the  apparent  isolation  of  certain  departments 
of  pure  raathematics  was  only  temporary  or  fictitious.  **  I  do  not 
believe,"  he  said,  "  in  any  branch  of  stnence  or  subject  of  scientilio 
work  being  destitute  of  connection  with  other  branches.  If  it 
appears  to  be  so,  it  is  especially  marked  out  for  Lnveiitigfttion  by 
the  ver^'  unity  of  sciencn.  ,  .  Now  a  department  of  pure  mathe- 
matics which  appeared  to  be  somewhat  in  tins  forlorn  condition 
a  few  years  ago  wna  thnt  which  included  problems  of  the  nature 
of  the  magic  aquare  of  the  nncienls."  And  he  went  on  to  explain 
how  this  apparent  isolation  had  recently  been  removed. 

But  perhaps  some  of  the  earlier  paragraphs  in  hiy  Address  were 
more  appreciated  hy  the  audience — those,  for  instanc*?,  in  which  b© 
sketched  the  history  of  the  old  Spitalfiolds  Mathematical  Society, 
founded  by  the  Spifalfields  weavers  in  1717,  and  absorbed  into  the 
Koyal  Astronnmital  Society  in  1843.  Some  of  the  rules  of  thia 
Society  were  very  quaint.  "  Every  member  present  was  entitled  to 
a  pint  of  heer  at  the  common  expense;  and,  further,  every  five 
members  were  entitled  to  call  for  a  quart  for  consumption  at  the 
rt)tH*ling,  It  was  found  necessiary  to  introduce  a  rule  lining 
members  sixpence  for  letting  off  fireworks  in  the  place  of  meeting.'* 
The  members  dined  together  in  London  on  the  second  Priday  in 
Jnnuar)',  "  in  commeinorution  of  the  birth  of  Sir  Isaac  Newton"; 
and  it  may  be  remarked  that  this  day  is  still  chosen  by  the  Koyal 
Astronomical  Society  Club  for  their  Annual  Meeting. 


TuKitE  was  not  a  great  deal  of  astronomy  at  the  Meeting :  but 
one  morning  was  fillt^d  up  with  papers  on  various  astronomical 
lijpica : — a  poiisihle  planet  l>oyond  Neptune,  micrometers,  motion 
of  faculffi,  Ac.  Later  in  the  week  Lord  Kelvin  attracted  a  large 
audience  by  dilating  on  the  possible  amount  of  gravitatioital 
matter  in  our  universe,  the  cauge  made  use  of  being  the  magnitude 
of  the  velocities  of  stars.  Existing  proper  motions  (in  miles  per 
itecond)  indicate  that  there  is  the  e<iuivalont  of  between  100  and 
tooo  million  Suns  in  a  sphere  the  surface  of  which  has  a  stellar 


894 


Noiea, 


ISo.  310, 


parallax  of  o"'003 :  this  was  the  main  result,  if  I  remember  aright. 
The  meteorologifltfl  had  several  meetinps,  including  a  broak^t. 
And  a  good  many  mathematicians  tumetl  up  in  Section  L(the  new 
section  for  Eduwition)  to  hear  Prof.  Perry's  vigorous  attack  on  the 
present  teaching  of  mathematics.  Ho  Raid  it  was  taufjht  as  thongh 
every  boy  was  going  to  be  a  pure  mathematician,  which  was  hard 
on  the  average  boy.  *'  We  are  mentally  destroying  10,000  Toms, 
Dicks,  and  llarrys  for  the  sake  of  producing  one  man  fit  to  be  ft 
mathematical  maaler  of  a  second-raW  school.'^  He  suggested  as  a 
remedy  that  we  should  take  a  fiystem  which  he  had  tried  for  many 
years — a  short  course  wherein  useful  things  were  taught  and 
useless  (especially  Euclid)  omitted.  <^f  course  there  were  nuuiy 
feathers  ruffled.  It  was  replied  to  Prof.  Perry  that  he  wanted 
to  train  every  boy  as  thongh  he  were  going  to  be  an  engineer : 
and  a  good  many  other  things  n-f^re  said.  We  had  quite  a  successful 
discussion,  under  the  presidency  of  Sir  John  Gorst,  which  lasted 
all  the  moruing.  And  1  will  ¥ei  down  here  hoiv  the  mooting 
terminated,  for  it  impressed  me  deeply.  Sir  John  (lorst  Nummed 
up  at  the  end  in  a  manner  quite  iu  keeping  with  what  had  gone 
before.  Then,  after  pausing  a  moment,  he  said  there  was  nnoth**r 
matter  to  refer  to.  Hinoe  we  had  entered  the  room  we  had  beard 
of  the  death  of  President  McKinley.  It  was  too  tnio:  the  news 
had  been  whispered  during  the  debate,  and  though  it  caused  no 
interruption  at  the  time,  the  deep  feeling  whicu  it  excited  waa 
shown  by  the  way  in  which  all  rose  to  their  feet  «  hen  these  words 
came  from  the  Chair.  They  remained  standing  while  Sir  John 
Gorst  constrasted  iu  a  few  eloquent  words  the  loss  of  America 
with  that  which  we  bad  recently  suffered,  and  referred  to  tho 
sympathy  we  had  received,  which  we  could  now  return;  and  then 
the  meeting,  which  had  been  until  a  few  minutfts  before  so 
animated,  silently  dispersed. 

But  if  the  number  of  aHtronomica)  papers  was  not  gp«it, 
astronomers  have  every  reason  to  remember  their  visit  toGIaagow 
with  satisfaction.  In  the  first  place,  there  was  a  very  plea^^tant 
gathering  at  the  hospitable  board  of  Professor  and  Mw.  Brvker ; 
and  it  may  be  addt-d  that  Glasgow  generally  is  a  most  friendly  and 
hospitable  city.  ^?eL•ondlv,  a  visit  to  the  Observatory  on  the 
Sunday  afternoon  provided  much  material  of  a  suggestive  kind. 
One  sees  on  such  occasions  things  which  may  have  been  nieuiiouwl 
in  print  already,  but  do  not  impress  one  nearly  so  nmch  until 
actually  seen  at  work.  Forinstance,ihe  glass  rods  forilluminafiog 
the  inicroecopea.  Prof,  Becker  does  not  want  the  lamps  themselviM 
near  the  circle  Iwcause  of  the  heating  effect,  but  he  want«  iheir 
light  conveyed  thither  with  aa  little  diminution  an  possible.  80 
bo  iakt't^  a  so!)d  ^las»  rod  and  lets  the  light,  shine  in  at  one  mid ; 
lOnce  insidn  it  cannot  get  out,  owing  lo  the  well-known  phenomena 
fpf  internal  reflection ;  and  «o  it  travels  to  the  other  end  and  ia 
Iclivered  at  the  circle  wbcro  required,  much  tM  a  jet  of  water  \$ 
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ooiiveyed  by  an  india-rubbor  tube.  The  glass  rod  can  go  round 
oorrn^re  even — altogether  a  l>eautiful  device.  Of  course  the 
absorption  of  the  glass  is  a  factor  which  must  not  be  forgotten; 
hut  iheiv  is  no  doubt  the  plan  works  beautifully  within  its  proper 
limits.  Some  of  Professor  Beckers  iiigenuiticft  bavy  been  adopted 
elsewhere  and  are  now  tolerably  familiar — e,  </.  the  small  prism 
cemented  to  the  objpct-gla-sa  for  illumination  of  the  field,  and  his 
thennopiie  for  charging  accumulators.  He  is  strong  on  the  point 
that  oil  should  not  be  used  for  beurings,  but  raseliue,  and  that  you 
cannot  put  too  much  vaseline  on.  Au  obviously  useful  diagram 
(which,  however,  1  bave  seldom  seen  elsewhere)  is  one  showing 
the  altitude  of  the  Sun,  and  therefore  the  darkness  op  twilight,  at 
any  hour  of  the  niglit  throughout  the  year.  We  were  glad  to 
bear  that  some  of  Prof.  Becker's  work  is  on  the  point  of  being 
published — work,  however,  that  was  done  at  I'Minburgh  and  will 
appear  in  the  Edinburgh  publications,  lie  has  observed  a  small 
star  6'  from  the  Pole  for  a  number  of  years  in  all  hour-angles, 
which  should  provide  some  material  for  discussion  of  n  novel  kind, 
and  is  still  continuing  these  observations,  though  this  is  only  one 
of  sererai  pieces  of  work. 


Being  away  from  references,  I  cannot  recall  exactly  what  was 
said  on  the  subject  to  which  the  following  letter  refers ;  but  I 
remember  that  at  the  time  it  seemed  quite  pussihle  that  the 
writer  bad  been  the  first  to  see  the  great  comet  of  last  spring,  and 
regret  was  expressed  that  he  had  not  been  a  little  more  precise  in 
his  information,  so  that  the  credit  might  be  n^signed  to  him  if 
really  due.  The  following  letter  makes  it  abundantly  clear  how 
impossible  it  was  to  be  precise,  and.  moreover,  gives  such  a  vivid 
picture  of  the  surroundings  that  1  can  scarcely  regret  a  niisjudg- 
ment  which  has  elicited  so  interesting  a  reply ; — 

Oranee  Riwr  Station, 
South  Africfu 
1901  Aug.  12. 
DiAt  Sir, — 

I  hftve  (teen  my  not«  on  the  great  comet  1901  in  the  Jtily  nitraber  of 
lh«  Ot/fertki/ort/ ;  also  Mr.  Ttoys  ha*  forwartled  your  letter  on  tbe  subject.  I 
Riuit  (lisclHini  being  the  discooerer  of  the  comet,  fu  it  wua  mrtainly  A[iri\  %^ 
heforti  I  «nw  it,  nnd  I  onlv  loukfd  fur  it  becauBe  u  patrol  of  Boer*  oiime  Aiid 
told  inr  thi^y  had  Keen  it  t)io  dnv  bcfcrc.  I  quiie  njipreciiite  your  mying  ihnt 
1  Ebould  bo  "  more  precise  and  early  in  my  infgriuntiun,''  but  when  you  heor 
the  cirrunmlAnteB  under  which  I  wa«  oftf^/rving  ut  the  time  yi:i\i  Vill  guy  I 
didn't  do  BO  badly.  Our  watches  and  ina1rument«  had  bt!en  packed  up  und  burinl 
tinee  October  igoo,  aa  we  wore  Burroanded  by  Boere  and  supposed  to  be  cut  off 
from  noy  uuteiae  commuDication.  I  was  ftlwaye  nt  work  about  the  farm, 
htwin^.  plnugbing.  dririnp  the  irrigation  niachiuerj.or  herding  stock,  so  tluvt 
1  bcfmn  to  hare  &  very  hazy  idea  ta  to  whul  the  actual  data  was.  Whou  I 
|i>istnl  thai  letter  to  Mr.  Uuys  I  bitd  to  watch  tbe  Itoers  rafe  off*  the  fnriu, 
Mihlle  up  at  night,  fiwim  the  Orange  River  (100  yards  of  wat^r  running  4  knui*), 
and  ride  10  miles  to  Orange  River  Station.  It  was  there  nt  ihe  poet  office 
that  I  difcorcred  it  was  the  17th  April,  and  it  wm  3  days  before  thU  that  I 
AW  Uie  cornel  flrot. 
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It  woa  funnj  with  wlmt  a  eotemn  ftiee  the  Boer*  rpportml  Ihe  pomet  to  me, 
■ft  though  they  uieatiL  the  oumet  had  oonie  without  ordm — that  I  wa» 
Buppoied  to  undrniiAiid  tiuob  thin|;ft  and  they  would  bold  me  -rcfiponalbJe  ^^^ 
ita  good  behttWourl  Yourt  renr  siticerelj, 

T.  R.  pAkKJSNOM. 


Thrrb  or  four  inoiillis  a^o  1  gave  ia  these  Notes  the  ori^n^I 
story  about  Sydney  Smith  and  th^  Xorth  Pole,  aa  it  Ls  sometimes 
of  interest  to  recur  to  the  original  of  a  story  which  is  often 
repeated  and  is  apt  to  be  modifted  in  the  repetition.  The  etorj'  is 
apparently  new  ia  Germany  and  is  recounted  with  great  guat(t  by 
a  G-ermau  contemporary,  who  iucideutaJly  gives  a  t^trikingHxamplo 
of  the  way  in  wfaieh  modifications  are  introduct^d.  The  naiim 
Sydney  Smith  was  unfamiliar — m/oit  must  be  a  di^^Epiise  for  some 
better  known  name.  The  fitory  being  in  an  astronomical  magazine^ 
it  shoidd  be  an  osl  runomer  of  note.  Smith,  Smith  !  what  name  is' 
there  of  an  astronomer  like  that?  Why  Smyth»  of  course — 
Admiral  Smyth,  who  compiled  the  *  Celestial  Cycle  '!  And  so  our 
contemporary,  to  simplify  matters,  relates  the  story  of  Admiral 
Smyth,  whom  he  calls  indifferently  Admiral  Smyth  or  Admiral 
Sydney  Smith,  It  may  be  added  that  another  paragraph,  from 
the  pen  of  G.  B.  S.,  is  also  reproduced  with  apparent  appreciation; 
but  the  eubttety  of  G.  B.  S.'s  humour  has  led  to  a  terrible  mis- 
apprehension ;  he  is  briefly  designated  "  Biuen  andem  XarreD) 
^ameus  SttAW  " !! 


The  Perseid  meteor  shower  has  this  year  yielded  some  surprising- 
observations,   which  ooncliL'Hivfly  prove  either  abnormal   feature* 
in  the  meteors  or  some  anomalous  tnttts  in  the  obuerver^.     In  the 
Ent^Vxsh  Mechanic  we  have  had  descrilwd  a  now  kiud  of  metnors, 
nebulous  bodies  which  return  along  the  paths  of  previous  mt^Ltxjrs. 
**  A  awift  Perseid  would  dart  along,  and  then  shortly  afterwards 
a  nebulous  body  would  travel  in  the  reversed  direction  along  the 
path,  as  though  the  luminous  residue  from  the  exhausted  met^rJ 
returned  to  the  radiant."     One  would  be  reminded  of  the  nmnncr 
in  which  the  residual  stick  from  an  exhausted  rocket  returns  to 
the  earth  if  only  the  stick  were  nebulous  and  luminous,  which  it 
conspicuou:ily  is  not.     The  hume  ohijorver  also  saw  meteor  showci] 
from    points   in   the  sky   correspuiidiu^   to   the  ^I'ova*  of   1572 
(Cas»io|ieiaj),  1S76  (Cygni),and  1892  (Aurigte),  but  no  contirnuitoi 
observations   elsewhere  are  forthcoming.     Another  observer  bad] 
the  good  fortune  to  si-e   149  first-clabs   fireballs  on    August  ij 
between  lo*"  ^o'"  and  13"  30";   and  notes  as  an  important  facti 
that  their  motion  was  not  away  from,  but  lowatdg  Pi-rst'iis.     iloil 
admits  a  dilliculty  iu  noting  their  directions  accurately  o\\'ing  ta] 
their  great  velot'itiea;  but  for  (wsition-angles  to  bo  uneerlain  bvi 
iSo'   IS    a   Urge  order,  idmodt^  as  Urge  as  the    149   lirsl-clsbs 
iirebalU. 
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The  McCfean  Gift  to  the  Cape  Observatory, 

On  Thursdav,  September  26,  His  Exi*ellenry  the  Hon,  Sir  Hely 
Hutchinson,  in  tuu  presence  of  a  distinguished  coiitpany  tn  the 
numbt^r  of  fifty  op  sixty,  unveiled  the  In^eription  SToiif  of  the 
new  Teiesc4>pe  of  the  Civpe  Ob§ervatory.  Tho  following  account 
of  the  proeeodinps,  slightly  abbreviated,  ia  from  the  C«/w  Art/UM 
of  1901,  October  2  : — 

Sir  David  Gill.  May  it  Please  Your  Excellency, — The 
ppremony  which  I  am  ahont  lo  ask  Your  ExecUenry  to  perform  is 
nne  r^*^ardin(;  which  some  explanation  seems  to  be  necessary. 
We  all  imdiTstand  the  HiRnilicance  of  the  laving  of  a  foundatiun 
f^tone  or  the  formal  opening  of  a  new  building,  but  it  is  evident 
timt  the  lunrtion  of  to-day  represent*  neither  the  one  nor  tho 
orher.  Your  Excellency  will  therefore  perhaps  permit  me  to 
ent*?r  into  a  short  account  of  the  orit^n  and  history  of  this  great 
telescope  and  of  the  observatory  under  the  dome  of  which  we  are 
now  na^embl' d.  If  in  ro  doing  I  nppt'ar  at  first  somewhat  dt.s- 
curnive,  1  trust  to  be  for^i^en  on  account  of  the  interest  of  the 
jiubject  and  oi  the  occasion.  Until  about  40  years  ago  the  science 
of  aatronomy  concerned  itself  chiefly  with  the  jko^irions  of  celestial 
object!*.  It  occupied  itself  with  the  observation  (tf  (heir  apparent 
places  in  the  sKy,  tnicing  the  origin  of  their  motions,  ann  finally 
computing  and  pre<|icliiig  these  motions  for  all  past  and  future 
time.  It  has  uu*ft>ured  not  only  the  dimensions  and  defermimd 
the  elements  of  our  planetary  system,  but  it  has  also  nia<le  no 
small  progress  towards  a  knowledge  of  the  dimensions  of  the 
Sidereal  System  and  of  the  amount  and  direction  of  our  Sun'* 
motion  through  space.  It  has  catalogued  tin-  stars  to  a  high 
order  of  miignitude,and  determined  many  facts  as  to  their  distribu- 
tion in  space.  There  is  no  subject  to  which  higher  genius  has 
applied  itself  than  that  of  unravelling  the  wleslial  motions  and 
tht'  laws  which  govern  them.  Thus  the  old  astronomy,  from  tho 
difficulties  of  her  ta.^k,  the  bcnuty  and  precision  of   hev  metho<l», 
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and  the  provefi  aeoiiracy  of  her  predictions,  has  eAmed  for  hewel 
the  acknowledged  fxtsition  ot  qutfen  of  the  sciences.     But  ber  t 
is    by  no   meftiis   endedt    for   the   so-ciilled   old   astronomy    »l 
provides,  and  I'or  evex  will  prcrvide,  a  bomuiless  field  for  re»e:» 
and  for  exercise  of  the  highest  effortti  of  the   huniaii  intellt* 
Sixty  yeais  ago  no  one  believed  it  possible  that  astronomy  cou 
embrace  the  study  of  the  constitution  as  well  as  the  motions  of 
celeBtial   objects.      It   is  true  tHat   the  tpeculntions  of  Lnplu 
deemed  so  well   boHed,  and  to  Ht  so  well  i.\iih  known  facts  u 
scienlific  possibilities,  as  to  afford  the  belief  that  the  Suu  n 
planets  had  been  evolved  from  common  primordial  matter.     B 
Laplace's  views  could  only  be  regarded  in  the  light  of  a  hypothesi 
they  were  not  capable  of  that   proof  which  is  necexsarv  to  ru 
speculation,  however  plausible,  to  the  level  of   scientific  irut 
Comte,  in   hts  *  Cours   de  Philosophie    Positive/  expressed    llie 
opinion  of  his  time  thus : — "  We  may  speculate  with  iiome  hope 
BQCccss  on  the  formal  ion  of  the  Solur  System  of  which  we  form 
part,  for  it  prcnents  to  us  numerous  perfectly  well-known  ph 
nomenn,  susceptible  perhaps  of  giving  proof  of  its  true  iutmedi 
origin.      But   what,  on  tbe  other  hand,  could   pOMiblv   fonn 
ratioiinl  basis  for  our  conjectures  on  the  formation  of  otJier  sun 
How  confirm  or  disprove  by  the  evidence  of  phenomena  any  cosu 
gonicat  hy|>otheHi?t  \\heii  no  phenomena  of  such  a  kriid  are  know 
nor,  doubtless,  are  even   knowable?"     In  other  wonin,  thr  philo- 
sophic dictum  of  sixty  years  a^o  was  that  the  chemical  constituiii 
of  other  systems  than  our  own  is  a  subject  uhich,  from  the  niitt 
nf  things,  uiniiit  U*  ivganled  as  uiikn<nvat>le.      Hut  the  discovery 
the  hnes  in  the  Solar  ^|)ect^um  by  Frauuhofer,  the  iulerpretnti 
nf  the  meaning  of  these  lines  by  Kircldioff  and  Bunsen,  and 
application  of  the  spectroscope  to  other  celestial  objeeln  ha'*  upset. 
that  philosopliic  conception  of   the  unknowable,  and  pven  ti 
the  new  astronomy.     This  now  nNtrononiy  does  not  di-:d  so  mi 
with  the  ])osition  as  with  the  constitution  of  ceh-clinl  ohjcciJi. 
aim  is  not  so  much   to  anttwer  the  question  where  is  such  a  siar, 
but  what  it  is,  what  cnn  we  find  out  about  its  chemical  coiutit 
tion,  and  llio  chemical  history  of  its  deTelupment  ? 

But  with  nil  tliis  disiinctive  diffennce  between  (he  new  and  t 
old  astronomy  it  is  impossible  to  divorce  the  one  from  the  oth 
There  is   |KThn[m  no  tinv'r  illustration  of  the  co-rvlation  of 
physical  sciences  than  is  to  be  found  in  the  outcome  of  this  n 
development  of  a^^tronomv.     The  old  nstronomy  required  the  coi 
hined  efforts  of  the  optician,  the  mechanician,  the  enj^ineer, 
observer,  and  the  mathematician  for  its  pursuil,  the  new  ostrouo 
adds  th[»se  of  the  physicist  and  the  cfaemi^t,  and  we  are  exf^ry 
findiufc  out  not  only  how  each  and  alt  of  these  branches  of  scter 
contribute  to  the  advancement  of  astronomy  in  gnneral,  but  a 
bow  their  coromou  application  to  astrfjnomy  has  contrihuttni  to 
advancement  of  thos#^  sepnnite  scipnc**!!.     I  may  pHrhapi  bo 
mitteri  to  dwell  briefly  on  tbi?  most  intere*(ling  tubjecl. 
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The  observations  of  Sir  Williftm  Hufffpns,  one  of  the  first  workers 
in  this  fit'ld,  showL*d  that  many  wull-coridensed  nebula?,  as  well  as 
vast  pntohea  of  nebuluus  light  in  the  »ky  ^ve  only  bright  lines  in 
the  Hpectrosfope — lines  whioh  proved  That  «uch  nebulffi  were  not 
•iturB  at  nil,  but  inchoate  mnsseH  of  luminous  gas.  Evidence  upon 
evidence  has  aocuinulutcd  to  show  that  such  nebulm  consist  of  the 
mAtter  out  of  which  stars  (i.<*.,  suns)  have  been,  and  are  being, 
evolved.  The  different  types  of  star-spectra  form  such  a  complete 
uiid  i^nidual  sequence  (from  a  simple  npei'trum  re.'^emblinfi;  those  of 
iiebulx.  uit\\nras  thruu;;h  types  of  gradually  increasing  complexity) 
as  to  suj;gest  that  we  have  before  us.  wrilten  in  the  cryptograms 
(if  these  spectra,  the  coniplpte  story  of  the  evolution  of  sutis  from 
the  inchoate  nebuln)  onwards  to  the  most  Ai-tive  sun  (like  our  own) 
and  then  downward  to  tlic  almost  htnitless and  invisible  hall.  The 
jKirnxl   during  whirh    human  life — nay,  even  life  of  every  I<ind 

hna  existed  on  our  globe  is  probably  too  short  to  afford  obsen'a- 
lional  proof  of  such  a  cycle  of  changes  in  any  particular  ctir,  but 
llie  iai't  of  such  evolution,  with  the  evidence  before  ut<.  c:tn  hardly 
be  doubted.  I  most  fully  believe  that  when  we  have  fartlu'r 
■tudie<l  tlte  modifications  of  terrestrial  spectra,  under  sulBc-iently 
varied  conditions  of  temperature,  pressure,  and  environment,  uur 
certainly  of  the  fact  will  be  greatly  increased.  But  in  this  study 
we  must  also  have  regard  to  the  spectra  of  the  stars  themselves. 
The  stars  are  the  crucibles  of  the  Creator,  where  we  see  matter 
under  conditions  of  temperature  and  pressure  and  environment 
the  variety  of  which  we  can  hardly  hope  to  emulate  in  our  labora- 
tories, and  on  a  scale  of  mngnitude  beside  which  the  scale  of  uur 
greatest  experiment  is  less  than  that  of  the  drop  to  the  ocean.  I 
believe  we  must  took  to  the  uew  astronomy  for  aid  in  the  solution 
of  many  great  chemical  problem*. 

The  ivi'tronomer  of  the  new  school  has  to  thank  the  physicist 
and  the  cht-mist  for  the  foundation  nf  his  stience,  but  the  time  is 
coming — we  almost  see  it  now — when  the  antroDomer  will  repay 
the  debt  by  Mide-reiiching  coiitributions  to  the  very  fundamnnla  of 
chemii'al  science.  Thirty  years  ago  there  was  first  olwerred,  in 
the  spt'ctrura  of  the  Suu's  chromosphere,  a  \ery  remarkable  bright 
>ellow  line,  near  the  position  of  the  \ieli-known  D  lines  of  sodium. 
So  di^tinctlve  was  this  line,  and  so  i-ertninly  not  due  to  any  known 
lerrcbtrial  substance,  that  it  was  called  the  helium  line.  In  1894 
Lord  KayleiKli.  who  was  engaged  in  det*?rmining  the  densities  of 
ihe  principal  gases,  found  what  was  then  to  him  an  inexplicable 
difference  between  the  weight  of  a  volume  of  nitrogen  prepared 
from  atmoiiphcric  air  and  the  weight  of  the  same  volume  of  nitro- 
gen |)r»-pttred  from  ammonia  or  by  other  cliemical  means.  Itepeate*) 
experinir-nt  showed  that  the  weight  nf  the  constaut  volume  of 
atmosphtric  nitrogen  was  about  I'soo  greater  than  that  of  the 
chemically  prepared  gaa.  After  exhausting  all  menus  of  teMting 
the  purity  of  the  chcndrally  prepared  nitrogen.  Lord  Kayl*igh  and 
Professor  Kamaav,  in  Janoarr  1895,  linallv  traced  tlie  causo  of 
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tbeir  perplexity  to  a  hitherto  unknown  gas  present  In  our  fttmo- 
»*phir«^  which  llify  named  Argon.  Here  W8«  a  prfat  chcmirftl 
iliscovorv  due  to  the  eo-opeiatiuu  of  the  phv*i»'ist  and  tlio  chf-niisf. 
On  the  publicaliun  of  ihin  paper  Mr.  Meirc.  of  the  Briti^M 
Museum,  diret-ied  Rauisav's  attention  to  a  papor  by  Udlfbrand, 
in  which  the  author  had  tound  that  the  mineral  uraiiire  contained 
vitrogen  ;  nnd  Riimfiiiv  nalumlly  wojt  de!»irou«  of  exaiiiining  OMjry 
source  of  riitroyeii.  Aotordingly  he  boiled  elt\ite — a  uranitp  of 
lead  containing  rare  earths — with  weak  sulphuric  aeid,  and  aft^r 
collecting  thf^  evolved  gas  he  found  that  its  K|XM-trum  ga\e  not  only 
the  now  kuuwu  argon  lines  but  alt^o  new  linh!>,  one  of  wb<eh,  to 
Kumsay's  intense  surprise  and  delight,  abwthitely  coincided  with 
the  helium  line,  v*)deb  had  been  knoun  for  twenty-sii  years  in 
the  spectruui  of  I  lie  solar  cbruniosphere.  Of  course,  as  soon  ns 
helluni  was  prepared  its  »pe<'tnim  was  thorougldy  studied,  and 
then  L<»ck\er  and  McCleau  were  quick  to  sl.ow  that  hmhiv  of  the 
lines,  which  oecnrn'd  in  the  spectra  of  a  large  cla-^s  of  »*ar»,  were 
due  to  this  :tume  lielium.  Here  waa  aiiuther  c)ien)i<al  difleoverv  in 
uhich  the  astronomer  and  the  ehentist  wen*  muttially  helpfnj — % 
discover)'  also  that  in  yet  destined  lo  throw  much  light  on  (he 
evolution  of  stars. 

One  more  illustration  and  1  nm  done.  The  study  of  the  phe- 
nomena of  ligfit  has  conjpelied  the  conviction  that  light,  is  thi) 
result  of  vibrations  or  wa^es  iu  ether^  ns  sound  is  the  result  of 
vibrations  in  air.  and  that  ju>«t  as  slow  and  r.ipid  vihmtioua  of  air 
produce  respeelively  low  and  high  pitched  notes,  so  do  slow  and 
rapid  vibrations  of  ether  produce  red  and  yellow  or  blue  and  violet 
li^hfc  respeolively.  Doppler  poiitted  out  in  1841  the  po»wbilitv  of 
deteruiiniug  the  velocity  of  approaeh  or  recession  of  the  star, 
jirovidid  that  the  velocity  of  the  star's  motion  has  a  niea*<uniblc 
relation  to  the  velocity  of  light;  but  it  was  not  untd  lliiggins  hiul 
begun  fttellar  speitruscopv  that  about  1S65  his  attonrion  un« 
directed  by  Clerk  Maxwell  to  this  possibility  of  (he  new  astrunonii, 
and  t!iat  in  1866  he  made  the  lirst  attempts  to  determine  moiion^ 
in  the  line  of  fright.  8uch  a  t&^k  wa.-*,  of  course,  impoHt^iblH  until 
the  lincA  of  the  star-speLHra  had  been  identified  with  tliofie  of 
known  teiTestriai  8ub»tance«,  just  a.*<  it  would  l>e  imiwssiblc  fur  an 
observer  to  determine  the  velwiiy  of  a  railway  tniin  at  anv 
moment  by  means  of  the  note  of  the  whiatle  that  reached  his  ear, 
uuIeM  the  observer  also  had  a  tuning-fork  emitting  thi^  same  note 
na  the  whistle  of  the  engine  when  at  n\st.  But  Hnggins  had 
nlreftdy  identified  many  star-lines  with  iIiom?  of  lerrrfttrial  siwtra, 
and.  80  far,  vas  in  a  po*4itiun  to  attempt  the  ta.<tk.  1(»  Nh»»ed  in 
1866  that  such  work  wn**  possible,  but  it  reqnired  the  applieation 
of  photography  {lirst  used  for  this  pH^p^»^e  hy  Vogcl  < 
hauslive  study  of  the  theory  of  ihc  spoctrowope,  and  tli 
rofini-mcnl  in  it*  oonslnK  lion  and  its  u>e,  to  give  the  new  rniini,-  <,t 
resejirch  iho  requisite  reliability.  TIjdm'  preliminary  dilHcuIfiPs 
are  now  ovurcome,  and  daily  results  uf  the  greatmi   imparlance 
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are  boiug  added  to  our  storehouse  of  ktiowIe(l«;t».  It  would  ocnij)/ 
too  iong  were  1  to  ent^r  on  t'ho  numerous  problems  to  wfiioh  this 
branch  of  the  ne«  astrononiv  is  upplioable,  bvit  it  will  be  ovidmit 
bow  grL*at  an  advantajje  to  astronomy  must  ho  this  now  power  to 
determine  not,  as  formerly,  onlv  angular  velocity  to  ri^ht  nngle-* 
to  (he  line  of  sight,  but  the  actual  linear  ivlocity  of  motion  in 
the  line  of  aif^ht  yUaM.  Theae  examples,  which  1  four  I  have 
quoted  at  too  great  li*ni»th,  enable  me  to  explain  in  a  few  word* 
\\w  full  nignitifani'e  of  the  ceremony  whiL^h  we  iiavn  asseinhliMl  to- 
day to  witneiw,  Unt.l  the  year  1S94  thnre  eatisted,  neither  at  the 
Cape  nor  in  imy  Obnervatory  in  the  .SoulhTn  ileniifphere,  any 
adequate  equipment  for  pursuit  of  the  new  astronomy,  nor  wiia 
there  apparently  much  hope  of  the  need  beintf  aupplied.  For 
forty  years  the  new  astronomy  had  been  vigorously  proceculetl  in 
the  Northern  Hemisphere,  the  first  great  harvest  06  results 
obtainable  with  moderate  means  had  been  reaped,  and  ;<reat  estab- 
lishments were  founded  for  re.search  in  the  new  fir-lds  of  work.  It 
thus  bec'ime  obvious  \\\\\i  if  anything  was  to  be  don*^  to  p^jualize 
the  possibilities  uf  research  iu  these  new  tields  in  both  hemispheres, 
no  small  outlay  would  be  required. 

On  my  appointment  as  II.M.  Astronomer  in  1879,  Mr.  Newall, 
■who  then  possessed  tho  largest  telescope  in  England,  offered  the 
Jiian  of  it  to  prosecute  research  i-i  the  new  aNtronomy  at  the  Cape, 
but  it  was  conuidered  by  tlie  anthoriiiea  at  home  that  the  cost  of 
ita  transport  and  the  erection  of  .1  suitable  building  and  dome 
<*ou]d  not  be  entertained  unless  the  telescope  nii:;ht  rvmaia 
permanently  the  propertv  of  the  Observatory.  Mr.  N'ewall  had 
good  reason  for  limiting  his  offer  to  loan  ;  for  his  son,  then  a 
youug  man,  gave  pro-uise  t»f  seientiUc  tastes,  is  now  using  that 
instrument  at  Cambrid'je,  and  nbininins:  with  it  some  of  the  must 
rehned  s|)ectr')Stopic  results  that  have  yet  been  secured  in  England. 
The  btipy  years  rolled  on,  and  I  h;id  almost  re^i£;n**d  myself  to  the 
idea  that,  during  the  prnod  of  my  directorate  at  lexst,  the  Royal 
Ohs^'rvatury  at  the  Cap>.'  muit  limit  itself  to  the  pursuit  of  the 
oUl  at^ronoray,  for  which  purpo-ie  it  was  well  equipped.  But  in 
1894  arrived  a  lertert'mm  Mr.  Franlc  MeClenn,  offering  to  present, 
fup  the  use  in  the  Southern  Hemisphere,  and  preferably  to  the 
Cape,  a  telescope  ami  observatory,  tht*  speoitication  for  which 
corresponds  w  th  the  instrument  now  before  us,  and  the  buildioff 
\\\  whii'h  we  are  no  v  assembled.  Mr.  McClean  further  stat^vl 
that  the  optical  part  of  the  instrument  had  been  for  some  time 
under  rnn-itruction  l)y  Sir  Howard  Gruhb,  of  Dublin,  and  the 
whole  would  probiibly  bt*  complet^^d  before  the  end  of  1S96,  The 
new  instrument  wa-  aUo  to  be  litted  with  objecNglnss,  pri-^m- 
»pectroscope3,  &c.,  so  that,  upon  the  fOmpletion  of  all,  the  Cape 
Obfervat^:)rv  might  en'er  on  the  pursuit  of  the  nt-w  astronomy  with 
evi'ry  advantage  possible  in  the  way  of  equipm^^nt.  Here  was 
indeed  a  revival  of  hopet  almost  dead,  of  ambitions  aluiost 
abandoned.     Thi^  mvXuv  of  the  gift  wa?,  if  pcsible,  enhanced  by 
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the  fact  that-  "Mr,  McCle.in  is  himself  a  distinj^xiished  worker  in 
A6troph)Btt\s.  We  liiul  neen  liis  splendid  photo^rai>h3  of  lorres- 
Iriftl  speotia,  we  knew  soinofching,  but  not  all,  ut  the  great  work 
on  which  he  was  then  engagc^d^  viz.,  of  obtaining  incotnparuhlo 
Rpectraof  all  thestiirs  totho  3^  order  of  magnitude, and  we  felt  that 
hiB  j;ift  w  84  due  solely  to  a  clear  and  well  founded  perception  of  the 
nwHUof»cieiii!e,and  of  an  earnest  and  helpful  deaire  to  fulfil  them. 
The  Lords  Commissioners  of  the  Admiralt)'  aecept^l,  with  warm 
appreciation  of  Mr.  McCleon's  generosity,  the  offer  of  this  splendid 
ii»strument,  and  expressed  the  view  that  its  poBSosaion  would 
greatly  increase  the  utility  of  the  Cape  Observatory,  and  might  he 
expected  to  result  in  considerable  Hdvancemenl  to  science.  The 
year  1896  saw  the  observatory  building  ready  for  reception  of  the 
telescope  and  the  dome  eivcted.  In  the  following  year  Mr.  McCh^H 
visited  the  Ca|)e,  attached  his  object-glatis  prisms  to  our  photic 
graphic  telescope,  and  was  thus  enabled  to  complete  that  remaining 
jwrtiori  of  his  spectroscopic  survey  of  the  whole  heavens  which 
couM  not  be  completed  from  his  own  observatory  in  Kent.  lUs 
work  at  the  Cape  was  also  memorable  by  liis  discovery  of  the 
existence  of  oxygen  in  the  npectra  of  a  certain  class  of  etars,  and 
for  this  diacovrry  and  liis  spe<ttoscopic  labours  generally,  he  waa 
awarded  the  Gold  Medal  of  the  Royal  Astronomical  Society  of 
London  in  1S99.  With  the  fullest  expectation  that  the  instru- 
ment would  be  erected  during  1897  Mr.  McClean  had  ordered  th« 
inscription  stone  which  Your  E.xcellenry  i^  about  to  uncover  to  be 
cut.  Tliere  have  been  disappointing  delays,  but  it  it  will  be  found 
that  tlie  stone  bears  the  inscription  '*  The  Victoria  Tele«<.'0[)e."  and 
the  date  1897, the  yt*ar  when  the  donor  intended  that  thetelehcope 
should  be  completed  and  this  ci-remony  performed.  It  is  nau) 
the  Victoria  Telescope  in  honour  of  the  great  and  good  Queeft,' 
whoKe  jubilee  it  was  intended  In  celebrate,  and  to  whose  beloved 
memory  only  it  must  row  stand.  I  venture  (o  hope  that  ir  will 
long  stand  lo  hon<fur  that  memory  nnd  to  fultil,  by  useful  work. 
the  noble  intentions  of  its  large-minded  donor. 

liis  Excellency  the  Go\*ernor,  in  a  hnppy  little  ppeoch,  wild  that] 
he  did  not  think  that  8ir  David  Gilt  need  have  offered  anv  apologri 
for  the  length  of  his  address,  for  he  was  sure  they  had  all  foundj 
it  a  most  interesting  one.     (Hear,  hear) 

The  whole  company  then  proceeded  to  the  outside  of  th»j 
bnilding,  where  Uis  Kxcellency  removed  ibe  Union  Jack  whiih 
covered  the  inscripiiou  stone.  The  ixiscription  waa  simply 
follows : — 

1897:    THE   TICTOHI.\   TKLC8C0PK. 
TUJfl  tiirr  OF   FKANK   McCl^AX, 

or  nUSTUALL,  K£NT. 
DAVID  aiT.L,  a.M,  ASTBOSOURa. 
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pholo£;niplie(l  by  tlic*  phdtosmplier  to  tlie  Ob-'prvarory,  81r  David 
Gill  thfti  callofi  for  ihrfv  cbe^rs.  first  for  tb«  donur  of  tlie  tele- 
81-opc,  Mr.  McC'IeRii,  and  Uihu  for  His  Excellency  tbo  Governor, 
bom  of  which  wyre  piven  wirh  cordinl  giiodwill.  The  guesta  were 
then  invittxJ  to  parlnke  of  rffrt^htiientB,  under  Sir  David  Giirti 
r<M)f,  «n<l  the  proceedings  terminated. 


On  the  Clustering  of  Gravitational  Matter  in  any 
Fart  of  the  Universe, 

Ix  the  Mnthematicnl  and  Physical  Science  Section  of  the  British 
AsfUK-iation,  Lord  Kehin  delivered  the  following  discourse  on 
"The  Ab^idlute  Amount  of  Oravilatioual  Matter  in  any  largo 
Voiunii;  nt"  Interstt'llnr  Space." 

Arcordirig  to  th«  usual  ideus  of  universal  gravitation,  gravita- 
tional matter  would  be  aH  matter,  nor  \h  there  any  matter 
which  is  not  subject  to  the  la*  of  gravitation.  T  think  I 
n»ay  say  with  absolute  decision  that  tiiere  is.  AVe  are  all 
convince*!,  with  our  President,  that  ether  is  matter,  but  we  are 
forced  to  say  that  the  properties  of  moUr  matter  nre  not  to  be 
looked  for  in  ether  as  generally  knowu  to  us  by  nctiou  resulling 
from  force  betwet-n  atonia  and  matter,  tether  and  ether,  and  atomt* 
of  matter  and  ether.  Here  I  am  illogical,  said  Lord  Kelvin,  when 
1  say  **  between  matter  and  ether,"  as  if  ether  were  not  matter. 
It  i«  to  avoid  an  illoiriral  phraseology  th:U  1  use  the  title  **  gravita- 
tional matter.**  Many  years  ago  1  gave  strong  reason  to  feel 
certain  that  ether  was  outside  the  law  of  gravitation.  We  need 
not  absolutely  exclude,  as  an  idea,  the  po^>sibilitv  of  there  being  a 
portion  of  t-pace  occupied  by  ether  beyond  which  there  is  absolute 
vacuum — no  ether  and  no  matter.  It  must  bo  admitted  that  that 
is  sometliing  that  one  toutd  tJiiok  of:  but  I  do  not  believe  any 
living  Scientific  man  considered  it  in  the  slightest  degree  probable 
that  there  was  space  surrounding  our  universe  beyond  which  there 
ix  no  ether  and  no  matter.  Well,  if  ether  went  through  all  apace, 
then  it  is  certain  that  etbrr  cannot  be  subject  to  the  law  of  mutual 
gravitation  between  its  parts,  because  if  it  were  subject  lo  mutual 
attraction  between  its  parts  its  equilibrium  would  be  unstable, 
unless  it  were  intinitcly  incompreHsible.  But  here  again  1  am 
reminded  of  the  critical  character  of  the  ground  on  which  we  stand 
in  speaking  of  or  gi\ing  very  definite  propo&itions  beyond  what 
we  cee  or  tcel  by  experiment.  I  am  afraid  1  must  here  express  a 
view  different  from  that  which  Prof.  Kiicker  announced  in  his 
address,  when  he  said  that  continuiiy  of  matter  implied  absolute 
resistance  toconden!*ation.  "We  have  no  right  to  bar  condensation 
u  a  property  of  ether.  While  admitting  ether  not  to  liave  any 
atomic  structure,  it  is  postulated  as  a  mateniil  which  performed 
fuuctiuns  of   which   we  know  something,  and   ^^hich   luay  havi9 
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properties  allowing  it  to  perform  other  functions  ot  which  wo  are 
not  yet  cognizant.  If  we  consider  ethttr  to  be  matter,  wt?  postulatf 
thut  it  ha:^  rigiditv  enough  for  the  vibration  of  lijfht,  but  we  have 
no  riybt  to  say  tlmt  it  is  ahaolutely  incoinprtssible.  We  mast 
Htimit  that  8iitWciently  greot  prvssnre  all  round  ciuild  condense  tbe 
ether  in  a  given  space^  allowing  the  ether  in  surrounding  Bi>fli*<«  to 
come  ia  towards  the  ideal  shrinking  surface.  When  I  wiy  that 
ether  may  be  outside  the  law  of  gr-avitation,  I  assume  that  it  is 
not  intiuitely  incompressible.  I  admit  that  if  it  were  infinitely 
ineompressible,  then  it  may  be  subject  to  ibe  law  of  gravitation 
between  it^  parts ;  but  to  my  mind  it  seems  infinitely  improbable 
that  ether  is  infinitely  incompressible, and  it  appears  morecunMsient 
uith  the  analogies  of  the  knoun  propert.ies  of  molar  matteri 
which  should  be  their  guides,  to  suppose  that  etlier  has  not  thu 
quality  of  exerting  an  infinit*Iy  greater  force  against  compressing 
a<.-tionof  gravitation.  Hence  if  vre  assume  that  it  extends  through 
all  spa(.-e,  ether  must  be  outside  the  law  of  gravitntion,  that  is  to 
say,  truly  imponderable.  1  remember,  continued  his  Ijord.ship,  tho 
contempt  and  aelf-eomphirent  cumpnssion  with  which  sixty  years 
ago  most  of  the  teachers  of  that  time — and  I  myself,  1  am  afraid — 
looked  upon  the  id^ms  of  the  elderly  people  who  uent  befun*  them, 
who  spoke  of  "  the  impondiTubles.**  ]  feur  that  in  this,  aa  in  a 
great  many  other  things  in  science,  we  havt*  to  hurk  back  to  ihe 
dark  ages  of  fifty,  sixty,  or  a  hundred  years  ago,  and  that  we  must 
admit  there  is  something  which  we  i-annot  refuse  to  call  matter. 
but  which  is  not  subject  to  the  Xewtonian  law  of  gravitation. 
That  the  Sun,  stars,  planets,  and  meteoric  stones  are  all  of  them 
ponderable  mutter  is  true,  but  the  title  of  my  pap<.T  implies  thai 
there  is  something  else.  Ether  is  not  any  part  of  the  subj*H't  of 
this  paper;  what  I  am  deiiliug  with  is  gravitational  matter, 
ponderable  matter.  Ether  we  relegate  not  to  a  limbo  of  impon- 
derables, but  to  distinct  bpecies  of  matter  which  has  inertia,  rigidity, 
elasticity,  comprejisibility,  but  not  he-Aviness.  In  a  papiT  I  have 
already  published  I  have  given  strong  reasons  for  limiting  to  a 
definite  amount  the  quantity  of  mattf'r  in  space  known  to  astro- 
nomers. 1  can  scarcely  avoid  using  the  word  *'  universe,"  but  I 
mean  our  universe,  which  may  he  a  very  small  affair  aft^r  all, 
occupying  a  very  small  portion  of  oil  the  space  in  which  there  is 
ponderable  matter. 

Supposing  a  sphere  of  radius  309, lo'*  kilometres  (being  the 
distance  at  which  a  star  must  be  to  hate  parallax  o"*ooi)  to  have 
within  it,  uniformly  distributed  through  it,  a  t)uantity  of  matter 
equal  to  one  thousand  million  times  the  Sun's  ma^,  Ihe  velodljr 
acquired  by  a  body  placed  originally  nt  r^jst  at  Ihe  surface  uould, 
in  fire  million  ye^rs,  be  about  20  kilonietreK  per  second,  and  in 
twenty-five  million  vi^ars  Wituld  be  108  kilnnietrca  \h\t  second  (if 
Ibe  acceli^ration  remained  sensibly  constant  for  so  long  a  tiro«^). 
Hence  if  the  thousand  million  suns  hnd  been  at  reM  twontr* 
five   million    years    ago,     uniformly    distribuU-d   thrcuchnnt    tho 
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supposed  8ph»»re,  mnny  of  them  would  uow  have  velocities  of 
twenty  or  thirty  kilonief  rea  per  necond,  wliile  some  would  have  \es» 
and  some  probably  ^p^ati^r  v^Iofities  thmi  loS  kiiometpes  per 
svcoiid;  or,  if  the>  bad  bt-eu  piven  at  rest  thousands  of  million  years 
ago  so  distributed  that  now  they  wtre  equally  apaitid  tbrouyh- 
out  the  supposed  sphere,  theiV  mean  velocity  would  now  l>e  atmut 
50  kilometres  per  second  {Phil.  J/a^.,  August  1901,  pp.  169,  170). 
Thia  is  not  mihke  ibe  measured  velocities  of  stars,  and  hence  it 
seema  probable  that  there  might  be  as  much  matter  as  one  thousand 
million  suns  withui  the  distance  3'o9.io'6  kilometres.  The  same 
rea»onin|^  shows  that  ten  thousand  million  suns  in  the  samesphe^e 
would  produce  velocities  far  greater  tlian  the  known  star  velocities, 
and  hence  there  is  probably  much  less  than  ten  thousand  milliou 
rimes  the  Sun's  mass  in  the  sphere  considered.  A  general  tlieorem 
discovered  by  Green  seventy-three  years  a.go  regarding  force  at  a 
surfai-e  of  any  shape,  due  to  matter  (gni>itaiional,op  idt-al  electric, 
or  ideal  uiaguetic)  actiii(j  according  to  tlie  Newtoniari  law  of  tlie 
hiverse  square  of  the  distance,  shows  that  a  non-uniforui  distri- 
bution of  the  same  total  quantity  of  matter  would  give  greater 
velocities  than  would  the  uniform  distribution.  Hence  wecannot, 
by  any  uon-uuiforra  distribution  of  mntr^r  within  the  suppoftnl 
sphere  of  309. 10**  kilometres  radius,  escape  from  the  conclusion 
iimiliuf^  the  total  amount  of  the  mt)tti:;r  within  it  to  soukething 
like  one  thousand  n»illion  limes  the  .Sun's  mass. 

Lord  Kelvin  then  went  on  to  compare  tlie  sunlight  with  the 
light  from  the  thousand  million  stars,  each  being  supposed  to  be 
of  the  same  size  and  brifihtness  as  our  .Sun;  and  stated  that  the 
ratio  of  the  apparent  brightness  of  the  sun-lit  sky  to  the  brightness 
of  our  Sun\s  disc  would  be  3-87.IO-''.  Thia  ratio  (/%i7.  Mat/., 
August  1901,  p.  175)  varies  directly  with  tUe  nidius  of  the 
containing  sphere,  the  number  of  equal  globes  per  equal  volun.o 
being  supposed  (.onstant ;  and  hence  to  make  the  sum  of  the 
apparent  area  of  discs  3*87  per  cent,  of  the  whole  sky,  the  radius 
must  be  3*09.10*7  kilometres.  With  this  radius  light  would  take 
3J.10'*  years  Ui  travfl  from  the  outlying  stjirs  to  the  centre. 
Irrefnigahle  dynamii-s  proves  that  ihi*  life  of  our  Sun  as  a  luminarv 
IS  prol'ably  {wtween  50  and  too  million  years;  but  to  be  liberal, 
aup[>ose  each  of  our  stars  to  have  a  hfe  of  100  million  years  as  a 
lumiiiary,  and  it  is  found  that  the  lime  taken  by  light  to  trav^-l 
from  the  outlving  stars  to  the  centre  of  the  i^phere  is  three  and  a 
quarter  million  times  the  life  of  a  stiir.  Hence  it  follows  that  to 
iiiahe  the  whole  sky  aglow  with  the  light  of  all  the  stars  at  the 
wnw  time  the  comnienc*irapnts  of  the  stars  must  be  timed  earlier 
and  earlier  for  the  more  and  more  distant  ones,  so  that  the  tune 
of  the  arrival  of  the  light  of  every  one  of  them  at  the  Earth  may 
fall  within  the  durations  of  the  lights  of  all  the  others  at  the 
J'jirfh.  His  supposition  nt  to  uniform  deiisitv  is  quite  arbitrary; 
but  ne\ertiiele»8  he  thought  it  highly  improbable  that  there  could 
bo  enough  stars  (bright  or  dark)  to  make  a  total  of  star-dise-area 
more  than  lo-"  or  io~"  of  the  whole  sky. 
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To  he)])  to  aiKJePutand  tbe  density  of  the  suppo^^tl  iliatributiun 
of  looo  million  suns  in  a  N^here  of  3*09.10'*  kiliiiiit't.rvM  radius, 
iiiiai^rie  thorn  arr.UigtHl  exiictly  in  cuhio  ot*vit*r,  and  the  voluom 
]ifi'  RUti  is  found  tu  bti  123*5.10)0  cuhic  kiloinetivs,  aiid  the 
distantv  from  one  sur  to  any  one  of  its  six  aearest  neiyhboiirn 
vvouhi  he  4-9ti.io*i  kiloiiieireti.  Tlie  8un  m'eii  at  tliis  distanc« 
would  probably  bo  t^cun  as  a  mar  of  between  the  tirst  and  set'ood 
nmi^uilude ;  but  RUpposin^  our  1000  milliou  suns  to  be  all  of  such 
brightu»^d:t  aa  to  be  btara  of  the  tir»t  magnitude  at  dibtance  corre- 
Hpoiidin^  to  parallax  i"'o,  tlio  brib^htnetA  at  distancet  3'09.io'^ 
kilometres  would  be  oue  ODe-niiMouth  of  this;  and  tho  mi»t 
distant  of  our  alara  would  bo  8c»en  through  powrrful  ielL»scoi*e8  na 
a\iiv*  of  the  sixteenth  nmgriitude.  Newcoinb  estimated  from  30  to 
50  miUioii  B!i  the  number  of  stars  visible  in  modern  teieacopt**. 
Voung  estimated  at  100  ntillidn  the  number  visible  through  the 
Lick  telesi'ope.  This  larger  estinuite  is  ordy  one-t<;nlh  of  our 
assumed  thousand  miUum  masses  equal  to  the  ttun,  of  wbieh, 
however,  nifie  hundred  million  might  bu  either  non-hiniinous,  nr, 
though  luminous,  too  diat^int  to  bo  &eeu  l)y  uh  at  their  actual 
di.stant-es  trom  tiie  Earth.  Keintirk  also  that  it  is  only  f(»r  facility 
of  cuunliiig  that  we  liave  reckoned  our  universe  as  a  thousand 
millioti  suuK  ;  and  that  the  meaning  of  our  rerkouin^  is  that  the 
tofid  amount  of  matter  within  a  sphere  of  3*09.10'*  kilomelms 
radius  is  a  thous;iad  million  times  the  8uu's  masif.  The  iiuu's 
masH  ia  1*99.10'?  nietriu  tons,  or  1*99*1011  gramm(?s.  llenre  our 
reckoning  of  our  flUppOBi*d  spherical  universe  is  tluit  the  |>ondenU>U 
part,  of  it  amounts  to  i*99.io«^  grammeSfOr  that  its  average  density 
is  r6i.io"*'  of  the  density  of  water. 

Lord  iCelvJn  returned  Xo  the  question  of  sum  of  apparent  arcaa, 
the  ratio  of  which  to  4ir,  the  total  apparent  an^a  of  the  >ky  viewed 
in  all  directions,  is  given  by  ihe  foruiula(/'At7.  Mag,,  August  lyoi, 

'     *       **"'""idod  its  amount  is  so  small  a  rrai*tioti 
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75)  a^^^f^^"^;    provi( 

of  unity  that  its  diniinurion  by  eclipses,  totAl  or  partial,  mav  be 
neglr-cted.  In  this  formula,  N  is  a  number  of  globes  of  nuhus  a 
nud'ormly  distributed  within  a  spherical  surfaCL^  of  radius  r.  Kur 
the  same  qitantity  of  matter  in  N"  globes  of  the  same  densitT, 
uniformly  distributed  through  the  same  sphere  of  radius  r,  we 

have    i^  =  /-I   .    and    therefore    —  »  ?-,      With    N  ■»  lov. 
N        \rt  /   *  a        a  ' 

r»3'09.to»*  kms. ;  and  a  (the  sun's  radius)  =  7.10s  kins,  j  w« 
had  a  «  3'87.io-'!.  Hence  o' =  7  kms.  gives  a' =  3*87.1  o"-* ; 
and  a"  =  1  era.  gives  a."  «  t/36*9.  Henea  if  tlio  whole  mass  of 
our  supposed  universe  were  reduced  to  globules  of  density  1'4 
(being  the  Sun's  mean  density). and  of  2  cms.  diameter,  distributed 
uniformly  through  a  sphere  of  3*o9.io'*  kms.  radius,  an  eye  at  tlw 
centre  of  this  sphere  would  lose  only  t/36-9  of  the  light  of  ft 
luminary  outside  it!  Tb»  stiiulliie»«  of  this  loss  is  easily  under- 
stood when  we  consider  that  there  is  only  onw  gM-ule  of  3  vu\m 
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diamettT  per  360,000,000  cubit*  kilometres  of  spnce  in  our  Bup- 
poseii  universe  retlucvd  io  globules  of  2  tins,  diameter.  Contrast 
this  with  the  total  eclipse  of  th»  Suii  by  u  iiatunil  cloiul  of  uptt*r 
((pberuies,  or  by  the  eloud  of  amuko  from  the  funnel  of  a 
steamer. 

Let  now  all  the  matter  in  our  supposed  universe  be  reduced  to 
Atoms  (litcnilly  broiigiit  back  to  ir-a  probiiblo  earliest  condition). 
Through  a  sphere  of  radius  r  let  atoms  be  distributed  uniformly 
in  respect  to  gravitational  quality.  It  is  to  Iw  nndorstooil  that 
the  condition  ''nniformly"  is  fultiUed  if  equi^■oluminal  globular  or 
cubic  porti^ma,  biuall  in  coujparisun  with  the  whole  sphere,  but 
large  enough  to  contain  largo  numbcra  of  the  atoms,  contain  rquni 
total  massi'P,  reckoned  gravitutionally,  whether  the  aloms  tbem- 
eelvM  are  of  equal  or  unequal  masses,  or  of  similar  or  dii^simihir 
chemical  qnalitiii*8.  As  long  as  this  condition  is  fulfilleiU  ent-h 
nt4>m  experiences  very  approximately  the  same  force  a»  if  the 
whole  matter  were  infinitely  fine-grained,  that  is  to  say,  utterly 
Itomogeneous. 

Let  us  therefore  bogin  with  a  uniform  sphere  of  matter  of 
density  p,  gravitational  reckouing,  with  no  muiual  forirs  except 
gravitation  between  its  parts,  given  with  evi  ry  ])ari  ut  frst  at  the 
inilial  instant;  and  let  it  be  rei|utred  to  tii.d  the  subsoquent 
motion.  Imagining  the  whole  di\i<led  into  infinitely  thin  con- 
centric spherical  shells,  we  see  thut  every  one  ot  thenv  falls 
inwards,  as  if  attracted  by  the  whole  mas**  within  it  collected  at 
the  centre.  Hence  our  problem  is  rtdured  to  the  well-known 
diudent's  exercise  of  hnding  the  i-ectilinear  motion  of  a  particle 
attracted  according  to  the  inverse  square  of  the  diatance  from  a 

fixed  point.     Let  a'o  be  the  initial  distance,  -;^*o'  thi>  attracting 

•J 
mass,  V  and  .r  the  velocity  and  distance  from  (he  centre  at  time  /. 
The   solution   of   the   problem,  for  the  time   during  vhich  the 
particle  is  falling  towurds  the  ceutre,  is 


and 
f  = 


where  0  denotes   the  acute  angle  whose  sine  is  \/'— .    This 

dhiiws  that  the  time  of  falling  through  any  proportion  of  thu 
initial  diHtance  is  the  same  uhatever  be  the  initial  diMance;  and 
that  the  time  (which    we  shall  denote  by  T)  of   falling  to  tbv 


centre 


is  l^xy 


Svfj' 


Hence  iu  our  problem  of  homogeneous 


grftvitat  ional   matter  given   at   rest   withm   a   spbericul    surface 
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Aiid  IcFt  to  fall  inwards,  1h»^  ftiijE^nentinR  densitv  rt^mnins 
homogeneous;  and  tho  time  of  sttrinknge  to  nny  stntcd  pM- 
|>or'ion  of  Uie  initial  radius  ia  inverttely  iu»  tbe  square  root  of  tbe 
density. 

To  apply  this  reeultto  the  supposed  aphcricfll  univerfeof  rodius 
3*09.10*^  kilomotroH.  and  miiHs  eipinl  to  n  thousand  million  tiim** 
the  mass  of  our  fSun,  «e  find  (hegrnvitatioDftl  atlitutionon  a  body 
at  its  surface  gives  ncceloraiion  of  I'^y.io""  kuis.  pti*  second  per 

second.     This  therefore  is  the  value  of  — jVi  with  one  second 

as  the  unit  of  time  and  one  kilometre  as  the  unit  of  distance;  and 
we  find  T  =  52'S.to'J  seconds  =  i6'S  uiillion  teiira.  Thu»  our 
formulas  heroine 


i^  —  i*37.ia-nxol^?  —  lY 


giving 


S2^,\o 


aud 


,.,.S.,o.,[,--i'(.-^)]. 
U'hence,  m  hen  sin  ^  ia  very  small, 

Let  now,  for  examph?,  0^0  =  3*09.10**  kms.,  and  -f=  10':  and 

therefore  sin  6  =  fl  =  3M6.10— ♦;  whence  v  =.  291,000  kms. 
per  second,  and  t  =5  T— 7,080  aei-ouds  =s  T  —  2  liuura  npproxi- 
niatelr. 

By  these  results  it  \9  most  int>-rei»tingtoknuw  llml  nur  supposed 
sphere  of  perfectly  rompres-iible  tluid,  bepinninK  at  re>t  witJi 
density  1  6i.io-'i  of  that  of  water,  and  of  any  maynitude  large  or 
small,  and  U-fr  unclugtied  by  etliur  to  shrink  under  t\u*  inllut«ni*p  of 
mutual  praviiation  of  Iih  parts,  would  take  ru-urly  seventeen 
mdlion  yt-ars  To  reafhoi6i  of  the  density  of  wnitT,  and  nltant 
two  hours  longer  to  ^hrillk  U)  irjfinite  dtMimty  at  its  centre.  It  ia 
inli'reKtin^  alno  to  know  thai  if  the  initial  rmlius  is  3-09.10'*  kihi- 
nietrt'S  th«  invtnrd  Telocity  of  the  surface  is  291,000  kilometrt*s 
pr-r  second  at  the  instant  uhen  ith  radius  is  3-09.109 and  it« density 
-0161  of  that  of  water.  If  now,  instead  ot  on  idml  cnrnpnessibh* 
fluid,  we  ^o  back  lo  atoms  of  ordinary  matter  of  nil  kinds  as  thi<i 
primitive  0(*ciipant»«  of  our  sphere  of  3*09  lo*^  kms.  radiun,  alt 
lltM^e  conclusions,  provided  all  the  vplocitiis  «irp  less  than  tbe 
velocity  of  light,  wuuld  fctdl  hold:  tiotwith*landing  the  ©ib-r 
ocmpytn^  the  space  through  which  tbe  atoms  move.    Tbia  wouid,j 
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[  Iwli^ve  •,  exercise  no  resistance  whatever  to  unifi>rm  motion  of 
ail  atom  through  it;  but  it  would  eertainly  add  quasi  iiierria 
;to  the  intrinsic  Newtoninn  inertia  of  the.  atom  itsi^lf  moving 
ilirough  iUt^al  spaoe  void  of  ether ;  uhich,  iwcording  to  thf 
Newtonian  law,  would  be  exactly  in  proportion  to  the  iimouot  of 
lift  gravitational  quality.  The  additional  quasi  inertia  must  be 
Moefdingly  small  in  comparison  with  the  Newtonijm  inertia,  as  is 
dentOMstraled  by  the  Xewtonian  proofs,  inokidin^  that  founded  on 
Xepler'a  lawti  for  the  groups  of  alums  const iliitins;  the  pi  meta,  and 
movable  bixlies  e\periinented  on  at  the  Karth's  surface. 

In  one  thuusatid  seconds  of  time  after  the  density  *oi6i  of  the 
density  of  water  is  reai.*hed,  the  inward  surface  velocity  would  be 
305,000  kilometres  per  serond,  or  greater  than  the  velocity  of 
llight :  and  the  whole  surface  of  our  condensing  gIol>e  uf  j^jih 
nr  vapour  or  croud  of  atoms  would  begin  to  glow,  shedding  lipht 
'inwards  and  outviards.  AU  this  is  ab?<oluteIy  realistic  except  the 
assumption  of  uniform  distribution  through  a  sphere  it  the 
enormous  radius  of  3*09.10'^  kilometres,  wluch  we  adopted  tem- 
|>onirdy  for  illustrational  purpose.  The  enormously  greit  velocity 
(291,000  kms.  per  st^cond)  and  rate  of  acceleration  (13' 7  ktus.  per 
second  persei.:ond)  of  the  boundary  inwards,  which  we  found  at; 
th<j  instant  of  density  ■0161  of  that  of  water,  are  due  to  greatness 
oP  the  primitive  radiu!*  and  the  uniformity  of  density  in  the 
primitive  distribution. 

TtJ  come  to  reality  according  to  the  most  probable  judgment 
pre:«ent  knowledge  allocs  us  to  form,  suppose  at  many  millions, 
or  th^mnands  of  millions,  or  millions  of  millions  ot  years  ago,  all 
the  matter  in  the  universe  to  have  been  atoms  very  nearly  at  r-stt 
iir  quite  at  rest ;  more  densely  distributed  in  some  p'aces  tlian  in 
rthura,  of  intinitely  small  average  density  through  the  whole  of 
intinite  space.  In  regions  where  the  density  was  then  greater 
thnu  in  neighbouring  regionn,  the  density  W(mld  become  greater 
Kiill  ;  in  places  of  les^  density,  the  density  would  become  less  ;  and 
large  regions  would  quickly  become  void  or  nearly  void  of  atoms. 
These  large  void  rej^ions  would  extend  so  as  to  completely  surround 
regious  of  greater  density.  In  some  part  nr  pnrts  of  each  cluster 
of  atoms  thus  isolated,  condensation  would  go  on  by  motions  in  all 
directions  not  generally  convergent  to  points,  and  with  no  per- 
ceptible mutual  inHuence  between  the  atoms  until  the  density 
becomes  something  like  lO"*  of  our  ordinary  atmospheric  density, 
when   mutual   influence    by   collisiouB    uould    begin   to   become 

*  "Oil  ihti  Mution  prtfdueeil  iii  nn  Inlitiile  Kliuric  SnIJd  by  thi*  Miitiun 
llinmifb  lti(t  Spuro  txTcmiied  by  il  uf  a  Boiiy  anting  un  it  only  by  AUnolion  or 
Krpolainn."  Cong.  InUTnalinrial  de  Physique,  I'liri*.  Vol.  of  Hrpurt.  (/'Ai/. 
M'ltj.,  Auguft  1900,) 

t  "(>n  M<*ohanicAl  AnttfcedftiU  nf  Molina,  FToot,  and  liight " :  Brit  Awoc. 
lUp.  pArl  ii.  1854  :  £diH.  Acto  PhU.  Jour.  i.  1855  ;  O/mptes  Heudut,  il,  1855; 
Kelvin's  *  Coll«cted  Math,  and  Fhy*.  Pspcra,'  vol.  ii.  art.  Uix. 
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practically  effective.  Each  collision  would  give  rise  to  a  train  of 
waves  in  ether.  These  waves  would  carry  away  energy,  spreading 
it  out  ihrouirh  the  void  etlierof  infinite  space.  The  loss  of  energy 
thus  tuken  away  frotn  the  atoms  would  redut*©  lar^e  cond«nsiiig 
clusters  to  the  (.'uiiditiori  of  ^s  in  equilibrium  *  under  the  influence 
of  il8  own  gravity  only,  or  rotating  like  our  Sun  or  moving  at 
moderate  speeds  as  in  spiral  nebuht-*,  &c.  Grantntioual  condensa- 
tion would  lit  fir>t  produi-e  risie  of  tt^mperaturt?,  followed  later  bv 
cooling?  and  ultimately  freezing,  giving  solid  bodies,  collisions 
bi!tweeri  which  Mill  pruduee  ujeteorie  stones  huch  as  we  s(?e  them, 
AVe  cannot  regard  as  probnblo  that  these  lumps  of  broken-looking 
solid  matter  (mjuiethiag  like  the  broken  stunes  used  on  our 
mncadamized  roiitls)  are  prtminve  forms  in  which  uialter  was 
createti.  Hence  we  are  forced  iri  this  twentieth  century  to  views 
regarding  the  Rloniic  uri^iri  of  nil  things  closely  resembling  ihoso 
presenteil  by  Demucritua,  Epicurus,  and  their  majestic  Koman 
poetic  expositor,  Lucretius. 
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AonENPUM. — T*ord  Kelvin's  paper  to  which  he  refers  above, 
published  in  the  Phifosojfhicai  Maffaziiie  for  August  last,  arrive!*  at 
conclusions  similar  to  those  above.  Tables  of  oiwerved  stellar 
velocities  are  given,  which  are  seen  to  be  consistent  with  tho 
author's  views.     Tlie  following  is  extracted  from  the  article  :-^ 

Kewcotnb  Imp  yivwi  a  ntrrtt  tnli'fe^ttnj?  aperuUtion  rr^iirtling  H\e  ^ery  grcut 
Tflocity  of  Grooiiibriiige  tSjo,  wlncli  Ik*  Lvncludtw  ne  follows: — "  If,  Ibeii,  the 
alar  in  quwtinn  belongs  tu  unr  »ti^llur  ttjslem,  Ll)C  muK^et  ur  exleitt  uf  tlutt 
Mvatoiri  must  bo  many  titries  greater  tjiau  tclcACtipio  obiicrTutioti  und  ontro- 
Tioriticiil  rojienrrli  indicjile.  We  mtij  ptiice  the  dili'iiiiiia  ia  a  eunuife  Ibrra,  na 
folK*Wfi:  — 

••  Either  ilie  botlipA  wbii'h  ronipvse  mir  imireree  are  rantly  more  maaHive  nnd 
iturnoroiifl  tli.in  l<iliH{-ii|t'ie  i:?iuiminurion  MfHiim  to  iiidir-ale.  or  OrooiitbriUt;e  1830 
if  u  ninxwuy  ^titr,  n>  Jng  on  u  buunilless  course  ibroiiifli  inntiile  spoco  wilh 
f  uch  moiitciitiiin  tlmt  the  nttracliuu  of  nil  llie  bodie*  uf  the  univerto  cmu  ocver 
•tup  it.'' 

In  all  fliCM  vipwB  the  clianrc  of  jtosdiing  fiiiotlirr  star  At  Miiw*  Fnmll  dittancn 
such  as  one  or  t^ro  or  tbreo  times  the  Suit's  mdiua  liaa  bi.*4>n  oTcrlnnkcd  ;  and 
lh.ti  thi-t  cbanre  is  not  ciXcCMiirL'ly  rare sL'enis  pruned  bjtlic  niuliitiKic  of  Xuvan 
(CxUisions  and  tli«ir  iH*qii<>lsJ  known  in  »sirnntitni(4l  hie^>rJr.  SiipptiM^i,  fur 
exnnipte.  GrooinbridKo  1S30,  moving  ut  370  kilointrtreit  nor  rtvctmil,  lu  olius^  n 
•tar  of  Iwenlv  timM  th<<  sin's  niaMft,  moving;  nearly  in  the  mnir  direction  with 
a  velocity  of  50  kiKimetres  p«r  second,  and  ru  uv(>rt«ke  it  and  pn.ss  it  aa  iimrlv 
u  n1.1T  bv  nithoiit  roltifit'in.  Its  own  direx:tion  would  t)o  ni^iirly  rcver««d  anil 
its  vt'l>iciiy  would  be  diniinishod  by  nBitrly  100  kilomi'lre;*  per  woond.  By  two 
or  three  audi  ciifluiiltir«  the  ^rrater  pni-t  of  its  kinHiu  enercr  might  be  eirra 
Hi  much  liirger  bodiw  previously  inouue,  with  Telocittcs  of  Jew  llian  too  Icilo- 
m^trt'tt  per  Bi»eond.  Jiv  supptising  reversed,  ttio  uiolion«  of  this  ideal  litslory^ 
we  ae^  thiit  Groonibridge  1830  may  have  had  a  veiority  of  leM  than  100  kilu- 
nietree  per  aeoond  at  aotne  reaiole  paat  tiioe,  aiul  maj  have  had  it«  present 
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*  Homer  Lane,  Jmeriean  Journal  0/  Sdencg,  1870,  p,  57;  8ir  \V.  Thuinaon, 
Phi/.  .V«y..  M.irL-h  iRS-,  p.  1R7. 
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grant  toUkmI^  prixltRTtl  hj  sTTpral  ran*s  of  np«r  ii|iproa<'h  tri  olluT  bo<ltc9  nf 
murh  larger  maM  tlian  iu  own,  pr<»Titni(»ly  moviiig  in  direction*  nenrlv  up)M>)*iU) 
to  it«  own.  and  witli  vpiocilie*  of  le%*  than  igo  kilnmeircH  prr  m^ond.  Siill  it 
fnenxt  to  me  quit«  p^^i^Eitble  llml  Newcoiiib'.-t  brilliunt  »uggi'Hiion  may  be  trn»\ 
and  thftt  1830  Oroomhridpe  is  11  rjring  stnr  wliieli  liu«  entond  uur  »;nltixy, 
and  is  Hitstitied  to  tmrul  tliruitgb  it  in  the  course  of  iverhitpp  two  or  three 
uidUon  years,  und  tu  yan^  away  itilu  spaui^  tivvur  tu  r«turu  tu  ii». 


Real  Paihi  of  Metfurs  observed  dnring  the  Persnd  Epochs 
July  \i~Aag.  20,  1880-1901. 

DuHiNu  the  last  15  rears  a  considt^rable  number  of  mt^toors  have 
been  doubly  observed  during  the  proyresa  of  the  PiTseid  riUplay 
nnd  their  reul  patlis  computed.  The  renults  are  ot'  some  little 
interest,  not  ouly  ns  indicatiiig  the  ordiiinrj'  heij^lita  of  these  object ^i, 
but  also  as  sliowing  that  minor  showers  are  thickly  dislributej 
over  the  tinnaiuent.  The  followitjg  is  a  eumrnnry  of  59  real  path;* 
computed  by  the  writer;  they  include  nifteora  from  about  44 
different  flvatenis,  but  these  represent  only  a  ^mall  proportion  of 
the  ngf^regute  number  of  Bhowers  visible  during  the  perioil  em- 
bmeed  by  the  observations.  ^lany  of  the  more  conspicuous  of 
the  minor  showers  are  n*preseuted,  and  it  is  Ihtinght  the  radiant- 
points  are  pretty  accurntt!,  the  observalions  iiji\in(;  been  pppcially 
in.ide  uiih  the  idt-a  of  swurini:  duplicate  records  of  the  same 
objects.  Kvery  year  l*urnib!ie»  iiddiliot  a]  malerial  for  the  extension 
of  sm*h  a  list^  and  it  is  possible  that  its  publicatioi)  may  be  nP  usm 
for  reference  and  nmiparison  during  future  returns  of  Perseida. 
It.  would  appear  thnt  many,  if  not  all,  of  the  systems  uhosu 
radiants  are  included  in  the  summary,  recur  annu.nUy,  and  that  an 
observer  who  maintains  a  clost^  Match  on  the  sky  at  the  prop**r 
s4"ason  will  not  fail  to  recognize  a  number  of  their  meml)era. 
Doubtless  there  are  varijitinns  from  year  to  year  in  ibe  Nisible 
Mren^tb  of  the  ditl'ereiit  showers,  but.  soimthing  of  ihem  is  to  be 
seen  every  summer,  nnd  their  ft]>paritions  may  be  expect^Ml  with 
as  much  certainty  as  the  return  ol  the  j;reat  display  from  Perseus. 
There  is,  of  course,  a  great  distitictinn  an  regards  the  conipnrative 
riehness  of  the  Perseids  and  its  tonlemporory  displays,  for  whertas 
the  PerseiiU  may  furnish  100  meteors  in  uu  hour,  some  of  the 
minor  showera  do  not  yield  more  than  one  meteor  in  five  hours, 
or,  in  extreme  cases,  one  meteor  in  ten  hours.  Tlie  observi^r 
must  necessarily,  therefore,  wateh  the  hky  for  long  interxals  in 
order  to  distinguish  the  mort*  feeble  streams.  Short  watches  of 
the  sky  often  give  I  he  impression  that  meteors  are  sporadic,  and 
scattered  broadcast  over  the  finnamenfc  without  any  uniformity 
of  divergence.  But  when  observations  are  sustained  over  long 
intervals,  and  a  suflicient  number  of  meteors  are  recorded,  the 
apparently   discursive  flights  «ill   be  found  to  converge  upon  a 
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9erie»  of  weU-ilefined  ceulres  of  emanation,  encli  of  which  wpw* 
st-nttj  the  focus  of  a  ineteur-shower. 

The  nial  paths  of  Perueida  have  boon  purposely  excluded  from 
the  table,  as  a  great  number  of  these  bkve  been  cninputt^,  and 
our  present  object  is  to  deal  with  the  aecondarv  showeM.  It  mar 
be  briefly  stnieil,  however,  that  unmiarakable  Porseids  have  been 
doubly  observed  between  July  19  and  Au^?t  15,  and  that  th» 
radiants  det«^rmined  from  them  agree  very  patinfat-itorily  with  the 
ahower-fttdianls  in  provintf  the  easterly  motion  of  the  cenfre. 

Bi»hop«ton.  Bristol,  W.  F.  Dk^XIWO. 

J  901,  Sfpi.  4. 


CORRESPONDENCE. 
To  tht  Etfitors  of  *  Tftt  Of^tuttnttortf.' 

Tlie  Eclipse  of  Thalts. 

I  bad  not  intended  to  wrife  any  more  upon  this  subject. 
believing  that  all  that  could  be  said  upon  it  had  been  said.  But 
Prof.  Stockwell,  iu  the  last  number  of  Popuhtr  Attnfnomy^  ha» 
ri^vived  the  clniniB  of  another  candidate  for  this  phenomenon,  and 
perhaps  a  few  words  will  be  expected  from  me. 

I  shall  not  Iwgin  by  disputing  the  name  of  the  eclipse  in  qin*»tion. 
It  will  probably  be  railed  that  of  Thalea  to  the  end  of  time,  thouf»li 
I  may  be  excused  for  rejectint;  the  statement  that  he  predicted  Us 
oi'currcnce.  No  one  ever  said  that  he  did  more  than  indicate  the 
yettr  in  which  it  was  to  take  place  ;  and  to  me  it  seeuis  almost 
absurd  to  suppose  tliat  if,  by  any  cyde  or  otherwise,  he  really  did 
fore»eP  it,  he  should  not  have  announced  at  least  the  month  of  it« 
appearance.  But  let  that  pass  for  the  present.  It  is  well 
known  that,  accorditif^  to  Herodotus,  during  the  war  betueen 
the  Medes  and  Lydian!*,  a  sudden  darkness  occurred  when  a  battle 
was  joined,  wliich  caused  the  combatants  to  cease  tiphting  and 
disposed  their  leaders  to  seek  peace.  That  such  a  darkncas 
would  take  place  in  that  year  had  been  predicted,  the  historian 
asserts,  by  Thale.e ;  and  the  idea,  which  seemed  probable,  that  it 
was  caused  by  a  total,  or  nr^iHy  total,  eclipse  of  th<*  iSun  haA  M 
to  many  att»*mpts  to  ascertain  when  a  large  solar  eclipse  oocunvd 
in  that  locality  and  thereby  lix  the  duto  of  the  battle. 

Pp)f.  Ginzel.  in  his  '  Speriell^r  Kanoti  der  Sonnen  urid  Mood 
Finsternisje '  |p.  169),  gives  a  list  of  the  eclipses  suggested  br  the 
older  chronologista.  Petavius  was  the  f^r^t  of  these,  and  he  con- 
l*aided  for  that  of  BX.  597  July  9  ;  Ricciuli  afterwards  expT««saed 
a  decided  preference  for  that  of  585  May  28  ;  Scalitfer  supportvd 
that  of  583  Ociober  r.  whilst  Costard.  Stukeley,  and  Mayer  ftied 
Hpon  that  of  603  May  tS.     \K\\\  the  firrt  to  dt<icuss   the  mstler] 
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with  the  aid  of  modern  tables  of  the  motions  of  the  Sun  and  Moon 
was  Hatiy,  who  read  a  paper  {the  first  of  bin  written  contributioii* 
to  science)  on  the  subjtx-t  to  the  Royal  Society  on  the  I4tb  of 
Mnrch^  iSii,  which  i»  printed  in  Phil.  Trans,  vol.  ci.  p.  [220].  He 
is  very  emphatic  on  the  necessity  of  t»np|>o8ing  that  the  eolip*ie  wa8 
total,  and  considera  that  ho  hns  shown  that  this  condition  is 
fulfilled  only  by  the  eclip*ie  of  B.C.  610  St^pt.  30.  Nevertheless  he 
ifl  somewhat  puzzlffd  by  (he  fact  that  be  cannot  find  that  the 
eclipse  of  B.C.  310  Aug.  15  was  total  in  any  pnrt  of  the  course 
followed  by  Asjathocles  in  his  voynge  from  Syracu!»e  to  Africa; 
and  therefore  tliinks  that  some  alteration  im  requirnd  in  the  table 
of  the  secular  variaiion  of  the  Moon's  mean  distance  from  her 
node.  The  tables  used  by  Baily  were  the  7'a''/M  AHtronomiques 
of  Biirp,  then  recently  published  in  France,  and  afterwards  inserted 
(adapted  to  Greenwich)  in  Vince's  *  System  of  Astronomy/ 

A  consideration  of  the  above  circumstance.^  led  Bosanquet  to 
point  out  in  the  Athenarum  (for  1852  Au^.  7^  that  there  was  im 
sufficient  reuson  of  rejecting  the  date  B.C.  585,  correspondinsf  to 
that  given  by  Pliny  for  iht^  dale  of  the  battle,  and  that  the  eclipse 
was  in  fact  that  of  May  28  in  that  yt'sr.  Hind  upon  this  calcu- 
lated the  cinjumstances  of  that  eclipse,  from  Burckhardt's  limur 
tables,  with  certain  correctionH  resnltinc;  from  Airy's  discussion  of 
the  Greenwich  obtHTvations  and  from  lianst^n'^  reHearcbe.%  his 
coucluHions  being  that  the  eclipNC  of  B.C.  5.'^<i  satisfied  all  the 
conditions  required  by  history.  Airy  himaelf  published  a  very 
interesting  paper  on  the  subject  in  the  PfiUosu/fhical  Tmnmctions 
for  1853  (which  wa«  in  prf»paration  when  Hind's  paper  wa^ 
printed).     lie   says   that   he  attached   great   importance   in  thy 

;tit]cation  uf  the  lunar  elomeuts  to  the  tiisturical  account  of  the 
slipse  of  Agathocles ;  and  that  having  done  so,  he  fully  acceptoil 

le  date  b.c.  585  May  28  as  that  of  the  eclipse  of  Thales. 

It  has  been  suggested  that  as  the  period  of  eclipses  sometime'* 
called  a  saros  (!8'o3  years,  or  223  luuatiuua)  iaterveued  between 
KC.  603  May  18  and  B.C.  585  May  28,  Thalea  may  have  been 
acqunint»'d  with  this  period  and  pn^dioted  the  latter  as  probabh; 
from  a  knowledge  of  the  former.  But  1  cannot  attach  any  weight 
to  this  idea,  because  the  period  in  question  gives  no  indication  &>< 
to  what  part  of  the  world  (of  which  a  small  portion  only  wa* 
known  in  those  times)  the  future  eclipi^e  would  be  visible.  1  was 
struck  by  a  reumrk  of  Hind  in  tho  letter  above  referred  to  in  thn 
At?tewrum,  vix.  that  '*  it  is  questionable  whether  the  effect  would 
not  be  more  imposing  near  sunset  than  at  an  earlier  time  of  the 
day."     Fur  the  i^clip^e  of  585  occurred  in  the  evening;  and  if  not 

litfi  total  lit  the  place  of  c  >iubat  it  would  certainly  attract  mor*; 

tentiun  if  the  Sun  were  approathing  the  horizon. 
',  We   will   now   consider  Prof.  Stockwell's  paper.     He   has   for 
some  timtr  pa-t  convinced   himself  that  the  values  of  the  secular 
acceleration  of  tht^  Moon's  motion  and  of  the  motion  of  the  perigee 
uW  in  our  pr'-st'nt  lunar  tablns  art?  erioneoua.and  hat  constructed 
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Dew  eclipse-formulee  founded  on  his  own  values  of  tlieso  elemenis. 
Tbeae  appear  to  show  that  the  eclipses  of  b.c.  6io  Sopt.  30  and 
B.o,  603  May  18  were  both  total  in  Ania  Minor,  the  latWr  for  ft 
longer  duration  than  the  former.  Either,  then,  of  these  he  thinks 
would  do  for  the  eclipse  which,  accordiug  to  Herodotus,  occurred 
at  the  time  of  the  battle.  But  he  6uggeet«  a  criterion  for  deciding 
between  them,  founded  on  the  flupponed  prediction  of  Thales.  He 
has  noted  that  cycles  of  eclipses  are  completed  at  the  end  uf 
Mucceasive  periods  of  82  lunations  at  the  eanie  node  and  83 
lunations  at  opposite  nodes.  Now  one  of  the  former  of  tbest) 
periods  elapsed  between  B.C.  610  Sept.  30  and  603  Way  18.  and 
the  suggestion  is  that  ThaJes  observed  tlie  eclipse  at  the  former 
date,  and  being  acquainted  with  the  cycle  in  question  predicted  the 
eclipse  at  the  latter  date,  which  is  therefore  the  ecJipae  of  Thaler. 
Now  it  is  a  very  remarkable  coincidence  that  this  cycle  should  give 
two  consecutive  eclipses  which  were  total  at  ur  near  the  same 
locality.  Amongst  the  remarkable  ecliptiea  visible  in  the  last  sixty 
years  {the  appearance  of  which  in  any  part  of  the  world  is  noticed) 
there  are  in  all  four  instance."  of  two  occurring  at  the  bcginniDg 
and  end  of  this  cycle,theiirst  bein<*tho(<eof  1851  July  3SandiS5S 
March  15;  the  central  line  of  the  former  passed  across  iScAndi- 
navia  and  the  Baltic:  that  of  the  latter  over  England.  The 
second  ca^e  is  that  of  the  eclipse  of  1871  Dw.  12  and  1878 
July  29  ;  the  former  of  which  was  total  in  iSouthern  India  and 
Australia,  the  latter  in  North  America.  The  third  instance  is 
furnished  by  the  eclipses  of  18S3  May  6  and  1889  Dec.  22  ;  the 
central  line  of  the  former  was  coufiufd  to  the  PaciHc  Ocean  (It 
waa  observed  only  on  Carohne  Island')  and  that  of  the  latter  passed 
across  the  Atlantic  from  South  America  to  the  west  coast  of 
Africa.  The  fourth  instance  of  two  great  eciipaes  oct^urring  of 
late  years  at  the  beginning  and  end  of  this  cycle  is  that  of  the 
pair  of  1 894  Sept.  29,  which  was  total  only  in  the  Indian  Ocean,  and 
the  recent  one  of  May  18  in  the  present  year,  which  was  very 
much  larger  and  had  a  central  line  considerably  to  the  south  of 
the  former.  It  seems  very  unlikely,  th^n,  that  Thales  should  have 
had  a  sufficient  record  of  eclipses  to  lead  him  to  expect  one 
following  that  of  B.C.  610  Sept.  30  at  the  end  of  this  cycle.  As 
to  the  cycle  of  22,325  lunations,  or  1805  years,  detected  by 
M.  Oppert  and  de«ignaictl  by  Mr.  Crommelin  the  megalosoros,  we 
may  safely  sav  that  the  Greek  philosopher  could  not  have  known 
of  it. 

With  regard  to  Prof.  Stockwell's  Note  I.,  I  may  be  allowed  to 
refer  to  my  letter  in  the  OUejt'aluiy^  vol.  vii.  p.  291,  ut  the  r^nd 
of  which  I  pointed  out  That  Cioero  stated  that  the  eclipie  occumMl 
in  the  reign  of  Attyages  of  Media,  and  Pjiny  gave  a  date  rorro- 
sponding  to  B.C.  5S5  iu  our  chronology,  both  stat^mcuta  Iw^pg 
conaieteul  with  each  other.  As  the  Mudo-Lydian  war  was 
probably  8uhm?>(]uent  to  that  in  uiiich  Niucv^h  ua«  takrii  bv  the 
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Medes  and  Babylonians,  that  year  is  more  likely,  on   liistorical 
grounds  to  be  the  date  of  the  battle  tlian  B.C.  603. 

Yours  faithfully, 

W.  T.  Lynv. 

P.S. — It  may  be  \s<n-l\\  while  to  luentiuii  that  Daily  was  not,  as 
Prof.  Stockwell  calls  him,  Sif  Krnncis. 

BUckbmtb.  1901,  Oct  7. 


Anomalous  OccuUations, 

GENTLfiMBX, — 

In  the  current  volume  of  the  Oh$ervatonj  are  to  be  found  a 
number  of  allusions  to  anomalous  occultations  of  stars  by  the 
Moon,  a»  on  pp.  94,  186,  210,  313-316,  345-346,  and  to  the 
possibly  allied  phonoiiienon  of  Baily's  Btiada  in  vol.  xxiii.  pp.  430- 
431  and  vol.  xxir.  p.  62. 

If  the  wr.tera  of  these  various  articles  will  refer  to  a  paper* 
of  which  I  givo  below  a  brief  review,  I  am  sure  that  they  will 
lind  much  that  will  interest  them. 

The  author  narrat^^s  many  personal  eiporiencea  during  tifty-four 
years  as  an  astronomical  and  geodetic  observer  in  many  parts  of 
the  United  States,  and  makes  mauy  references  to  observations  by 
others — all  trtfating  of  the  phenomena  referred  to  in  the  title. 

The  following  topics  are  partioulurly  referred  to  : — 

(i)  The  projection  of  red  stars  on  the  bright  limb  of  the  Moon, 
BO  that  the  disiippearance  is  often  2''5  later  than  the  time 
of  apparent  contait  with  the  bright  limb. 

(2)  A  similar  projection,  sometimes  for  several  miimtes,  of  stars 

or  satellites  on  Jupiter. 

(3)  A  similar  projection  of  the  Moon  on  the  Sun  or  corona  at  a 

total  eclipse. 

(4)  The  "  atmosphere-ring,"  "  the  black-drop,"  &c.  of  Venus  or 

Mercury  at  a  transit  across  the  Sun's  disk. 

(5)  On  the  empirical  correction  to  the  semi-diamet-erof  the  Sun, 
or  Moon  or  planets,  in  the  Rphemerides. 

These  plienomona  are  »*xplained  by  the  author,  with  much  show 
of  probability,  as  resulting  from  the  nusteadiriess  of  the  atniof/ihere 
on  the  Earthy  ntar  the  observer,  iriatt-ad  of  being  due  to  any  of  the 
many  causes  assigned  by  other  astronomers.  Many  iJluntrations 
of  similar  phenomena  in  geodi*tic  optrations,  whtTw  the  cuuse 
«?ould  be  unmistakably  assigned,  arc  adduced  t-o  lend  weiglit  to  the 
author's  very  plausible  theory.     Hence  he  arrives'  at  the  conclusion 

•  Georpfi  BaTidfton,  "  The  Apparent  Projectiun  of  Stars  U|X»ii  Lbe  Bright 
Xiinb  of  the  Moon  nt  OL*cuitatioii.  and  similar  Plienonicua  at  Tolnl  Solar 
Kdipe«t,TraiiiiiU  of  Venus  and  Mfircury.&o.,  Ac,"  Proceedings  of  tlieCalifumm 
AcMAtmy  of  Sciences,  3rd  series,  vol.  i.  pp.  63-103,  8to  (iuuetl  December  i, 
■  900). 
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that  for  precision  in  such  observations  an  exceedingly  eerene 
atmosphere  (best  found  at  (^reat  elerutiona)  and  Helectea  moments 
of  steady  seeing  are  requieite  :  that  observations  under  other  con-B 
ditiona  should  be  discarded  as  introducing  n  systematic  error  :  thatS 
in  all  cases  the  measured  diameter  of  the  Moon.  Sun,  or  planet 
will  be  too  large;  but  that  this  actual  increment  of  ihe  apparent 
image  will  be  greater,  the  greater  is  tlie  atmospheric  uust*^adineis ; 
and  that  the  variations  in  the  amount  of  this  increment  due  to 
differences  of  the  steadiness  are  much  greater  than  the  variations 
of  the  probable  errors,  which  represent  the  uncertainty  of  a  pointing 
of  the  micrometer  wire  by  reason  of  the  la*;k  of  sharpness  of  the 
limb  when  the  observations  are  made. 

International  Latitude  Obeenotorj.  ilxUMAJf  8.  DaV18. 

Gaitbersburg,  MaryUnd,  U.S.A., 
1901.  Sept.  28. 


Daylight  Meteors. 

OSMTLBlCBir, — 

Like  Mr.  Coles,  I  have  observed  daylight  meteors  (?).  am 
possibly  my  experience  may  enable  him  to  account  for  the 
phenomenon  witnessed  by  Mrs.  Coles  and  himself  on  September  18, 

Some  years  ap;o,  when  scrutinizing  the  Sun's  liinl) — which  at 
that  particular  instant  I  had  suffered  to  travel  ju-t  out  of  th»\ 
field — I  was  startled  to  see  a  shower  of  luminous  objects  drivtngj 
rapidly  and  nearly  horizontally,  which  must,  from  the  direction  of| 
their  drift,  have  apparently  crossed  the  Sun*s  disc  immediately' 
afterwards.  They  were  notably  bright ;  but  a^  I  u  as  struck  with 
the  imperfection  of  the  definition  of  them,  and  uith  tht?  fujaineAS 
of  their  tiny  discs,  it  occurred  to  me  to  try  to  focus  accuratdyl 
upon  them.  On  doing  so,  I  found  at  once  that  the  eyepiece  had 
to  be  racked  out,  and  on  ohtaining  the  true  focun  for  my  meteors  (?) 
discovered  that  I  was  lookint:  at  hundreds  of  pieces  of  thuitl^ihwn^ 
driving  on  the  wind,  and  brilliantly  illuminated  by  the  sunlight.! 
Having  once  seen  them  clearly  and  sharply  defined  and  satistled 
myself  as  to  their  nature,  I  discontinued  my  wat't^li,  no  am  unable 
to  say  how  long  the  shower  lasted.  Inasmuch  as  the  thiatle- 
seeds  were  probably  lews  than  30  or  40  yards  from  the  objectr-glass- 
uf  my  equatorial,  and  the  Sun  was  more  than  92.000,000  milc«off«J 
the  neces^ity  for  n  considerable  change  of  focus  will  be  at  om 
apparent. 

Bhontd  Mr,  Colea  witness  a  recnrrence  of  his  daylight  sbovrer,] 
perhaps  I  may  renture  to  suggest  that  he  shouli]  rnptat  my  experi- 
ment of  focussing,  not  on  Arctunis,  but  on  the  objects  themseivee.' 
Frtrett  LoH(c«.  M»ft»««.ld.  '5'o»»rs  faithfullv, 

UoVneld.  1901.  Oct  4.  WltLlAM  NORI.K. 

[Since  the  above  has  bt«n  in  type  we  have  seen  a  corr*««pond- 
♦•noe  on  the  same  subject  in  a  contemporary,  in  tt'bich  Mr.  C^Ih 
gives  reafcons  for  thinking  (hat  the  object*  could  not  have  htn^ 
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terre«trial,  and  gives  reference  to  a  similar  observation  many  years 
ago  by  Mr.  ffrover,  when  the  observer  \va8  equally  conHdent  that 
he  was  not  deceived  ;  bnt  several  persons  are  of  the  i^ainti  opinion 
as  Capt.  Xohle.— Kna.] 


The  Efficiency  of  the  Curved  Plate  for  Charting  PurpoJieit, 

Gbkilbmen, — 

Prof.  Turnnr*!*  reply  to  my  note  on  the  above  subject  in 
the  July  number  of  the  Obntrvatory  evidence!!,  to  say  the  Jeast,  a 
hasty  perusal.  He  says  "  the  number  of  platyn  required  to  cover 
the  sky  is  twf  to  be  obtained  by  dividing  the  area  of  the  sky  by 
the  area  of  the  plate.  Yon  must  fit  the  plates  in  so  as  to  'cover 
the  sky,'  and  tins  means  a  certain  atuount  of  overlap."  Hrof, 
Turner  ovHrlookn  entirely  the  fact  that  I  exprHS'fly  stait^d  in  my 
note  that  the  tigures  I  pave  were  for  the  number  of  plates  required 
to  '^covcr  "  the  surface  of  a  sphere  and  of  a  hemisphere,  •*  ahowiag 
Htithiiuj  for  overt  ft ppinff.'*  The  tigures  1  gave  represent  accurately 
tlie  companaive  uumhers  of  plates  required  to  "  cover  "  the  given 
nroAs  imdtT  the  tronditions  specitie<l.  If  other  conditions  are 
H&sunted,  then  thr*»e  figures  must  be  either  tUcratmed  or  incretued^ 
according  to  the  form  of  the  plate  and  the  amount  of  overlapping 
provided  for.  But  as  the  decrease  or  increase  is  proportionally 
the  name  (neurly)  for  all  three  types  of  instrument.-i,  I  did  uot 
deem  it  necessary  in  my  previous  note  to  give  several  sets  of 
tii^ures,  all  having  practically  the  sAmp  ratio,  lor  the  purpose  of 
itiust rating  Huch  a  simple  point  as  that  in  discussion.  It  seems, 
howevor,  desirable  to  do  so  now  in  view  of  Prof.  Turner's 
remorKs. 

1st.  If  square  plates  are  used  (the  side  of  the  square  being 
lAken  as  the  diameter  of  the  circle  of  good  deHuiiion),  the  number 
of  plates  required  to  **  cover'*  (in  theory  and  practice  both)  a  given 
region  of  the  sky  will  be  leas  than  thi'  numbi*r  given  in  my 
preceding  note  in  the  ratio  of  jt  :  4, 1.  «.  the  figures  for  a  hemisphere 
and  sphere  will  become  respectively : 

10*3,         827,         and  5240, 

and  30'6,       1654,         and        10480. 

Prol.  I'urner  says  "  1  took  nqmu*e  plat+*s  because  they  were  more 
favourable,  ro  Prof.  Wadsworth's  figures.**  This  is  a  curious  atate- 
ment  in  view  of  the  above  result  and  his  original  criticism.  What 
he  really  did  apparently  was  to  comparn  the  figures  ohtnined  for 
the  45"  cirrtdar  curved  plates  with  the  figures  for  3^  aqunre  plate«, 
of  which  he  states  iiooo  would  be  required,  accurately  10480  as 
shown  above.  1  pointed  out  this  nrror  in  my  previous  note,  in 
which  I  ali^o  stated  the  objection  to  the  use  of  square  fields  lut  a 
basis  of  comjMiriMon.  Square  plal*,»s  will,  it  is  true,  "  cover  the  sky^ 
in  practice  with  the  least  amount  of  overlapping,  hut  if  the  side 
of    the    plate     i-«    equiil   to   the  diameter  ot*    the   circle    of    grwwl 
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definition  (8o  as  to  ineltidi?  the  whole  (»f  this  area  on  the  plate)  tht5 
deHniliou  in  the  corners  is  bad.  and  in  order  to  cover  the  whole 
region  satisfactorily  we  need  to  take  a  second  set  of  plates  whose 
centres  are  at  the  corners  of  the  firat  set,  as  in  the  work  of  thH 
Aetrophoto graphic  Survey.  On  the  other  hand,  if  we  u»e  fitnAlIer 
square  plates  {^o  as  to  cut  out  the  bad  oornorH),  we  do  not  get  tli" 
full  good  field  of  the  lens  at  the  sideJ.  As  stated  before,  thurefore, 
*'  in  comparing  different  lenses,  the  diameter  of  tlie  inaxiujuni 
circular  field  of*  good  detinition  "  (and  results  based  thereon)*' is 
obviously  the  only  proper  criterion." 

2nd.  If  circuhir  plates  are  tised.  and  nihrntncf  i»  mnd^.  for  the 
ntcfssai-if  ovfrlap^ing  requin^d  to  '* co^er  the  sky  in  practice/*  the 
numbera  given  will  Ite  incrfasfd  in  n  ratio  depending  on  the 
relative  arrangement  of  the  rentres  of  the  ])lates.  If  the  centres 
are  so  placed  that  the  edges  of  the  circular  Helds  of  adjacent 
plates  are  ju^t  tangent  at  th*j  comers  of  the  inscribed  square,  the 
numbers  will  be  increased  in  the  ratio  jr  :  i,  1. 1*.  they  will  become 
re»|x?ctiVely : 

For  the  hemisphere :     20*6,         1654,        and         1047J. 
For  the  sphere :  4i'2,         3308,         and         10944, 

These  figures  arts  57  per  cent,  greater  than  the  ones  given,  with  (os 
stated)  **  MO  nUovianct  for  mieria^ping.^^  In  this  connection,  I  think 
I  ought  to  *'  pl<ad*^  with  Prof.  Turner  "/or  a  liitU  wort  accuracy 
in  numerirftl  Htfitevifni"  He  says  ;  (with)  "  eircuhir  jtlaUs  he  muMt 
irtcreitsr  *'  (to  allow,  presumably,  for  the  overlapping  mentioned 
above)  •'  hisfijure^  to  nearly  douMf^  perhaf)t  mors  than  donhhj^ 

The  tigures  given  above  are  not  quite  as  favourable  to  the  large 
field-platea  as  they  would  actually  be**  in  praitice"  owing  to  the 
fact  that  we  are  dealing  with  overlapping  on  the  surface  of  a  sphere 
and  not  a  plane.  The  necessary  allowance  for  overlapping  will 
grow  less  and  less  as  the  size  of  the  field  increa8et^,  until  at  180" 
it  becomes  nil.  For  a  field  of  even  45"  the  gain  would  be  sensible, 
roughly  about  10  percent.,  so  that  the  relative  number  of  plated 
required  to  cover  say  a  hemisphere  for  ficldw  of  45°  and  2°  diameter 
would  be  in  the  ratio  of  ahont  i  to  550,  instead  of  16  to  7000  or 
I  to  437.  as  given  in  my  report.  Therefore  instf^ad  of  over- 
estimating the  advantage.^  of  the  curved  plate  aa  comparnd  with 
other?,  as  Prof.  Turner  attempti'd  to  show  in  his  criticism  of  my 
figures,  1  really  considerably  undererti(ni».ted  them.  To  thi 
extent,  therefore,  I  am  certainly  obliged  to  him  for  his  AttomptA  to 
prove  me  w  rong. 

As  regards  Prof.  TurnerV  last  statement  iu  regard  to  **  my 
attempt  to  defend  them  "  (I'erlain  dates)  "  in  a  very  Ktmined 
manner,"  I  onlv  wish  tn  remark  thai  hwre,  again,  Prof,  Ttirner  ha* 
entirely  missea  the  point  of  what  he  is  pleaseil  tx>  term  my 
"defence."  Prof.  Turnor  in  his  first  criticism  implied  that  th'o 
language  of  mv  report  retlerted  unfavourably  on  the  progress,  &c. 
of  the  work  o^the  Int^^rnational  Survey.     U  was  this  implication 
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which  1  objected  to  aud  ftnswm-wd,  and  not  '*bi8  trieudly 
eorrectloa  (?)  of  out  or  two  ti^ui'ea  and  thite*/'  I  do  not  think 
there  xviw  anything  expressed  or  implied  in  the  general  atateineuts 
made  iu  my  ivport  whii'h  callMiL  for  his  ongiiml  critti^iBiu  and  thu 
distrusaion  wliitli  lius  resulted  theretVom.  I  hope,  at  least,  that  I 
have  now  mtide  the  meaning  ot  all  these  statements  so  clear  that 
the  discussion  mj[1  nut  n*vil  lo  go  farther.  In  the  future  1 
rertainly  will  not  take  Prtif.  Turiitfr  "  seriously"  unless  he  labels 
liis  uot«^  to  that  effect.  "  Not  to  he  tnkeu  seriously  "'  or  vict  vend, 
apijearing  over  each  of  the  it-t-ms  •*  From  an  Oxford  Note-Book," 
^^ould  remore  a  considerable  amount  of  uucertaiuty  as  to  juat 
wliat  Prof.  Turner  does  frequeutly  ineun,  and  add  that  much 
enjoyment  to  the  perusal  of  that  always  interesting  part  of  tha 
Obaervaiory,  Yours  failhfully» 

AUtighiniy  OlMervalorj-,  K.  L,  O.  WaJJSWOKTH. 

Mept    1901. 

[I  am  quill!  ready  \o  fall  in  with   Prnf.  Wad-'^worth'a  suggestion 
that  this  discussion  need  go  no  farther. — H,  H.  T.J 


OBSKRVATOUIES. 

BoTAL  Obbbrtatoet,  Cape  of  Good  Hope. — Sir  David  Gill  has 
got  two  new  ir»atrument«t  both  irf  great  importance,  on  band,  about 
which  he  reports  progress  in  his  Report  to  the  Admiralty,  dated 
1901  Janiuiry  31,  for  the  year  1900.  Ttie  new  transit-circle  had 
not  arrived  at  that  date,  but  waa  probably  im  Its  way  ;  the  house 
to  contain  it,  designed  by  ?Sir  David,  and  constructed  by  Messrs, 
C'ooke  &  fSon,  wa»  just  completed.  That  this  is  a  novelty  iu 
obserring-rooms  will  be  judged  from  the  description  : — 

ll  is  of  abeot-steel,  bawn;^  triple  sides,  wbtcli  form  k  double  sertee  of 
Tentilftling-slianx,  and  thpHu  Atiiiflii  are  bo  dt'j*tgnMl  iis  to  carry  off  all  heated 
air  by  oonrection  and  to  delivfr  it  bj  Tentiluting-fuunele  13  fe«t  disUDt  fmm 
the  obMrring  aperture.  The  ititention  of  tbi^  armngiDent  was  tointfiirc  equality 
between  the  t^xlernal  and  internal  t4;nij>eniture8,  a  reatiU  wliiL'h  hna  been  fully 
sttjuned.  The  observing  aperture  6  feet  wide  ia  formed  by  rolling  the  two 
liaUflii  nf  the  building  apiiri.  so  ihut  ihe  inHtnimpnl  may  bn  iiand  prautirally  in 
the  open  air.  An  intvnmt  wtiid-Hcreeii  7  feet  higb  i»  pruvided  for  tbe 
protection  of  the  ohaervfrs,  but  there  are  doors  in  the  iiipridian,  which  left»e  a 
free  aperture  when  deeirvd. 

The  second  of  the  new  instruments,  the  MuCleau  equatorial  and 
spectroscope,  is  much  lurthrr  adiatnedT  but  still  has  not  yet  wholly 
passed  the  experimental  Htu^e.  The  reti|ruring  of  the  lonsoa  has 
been  done  by  Sir  Hn«ard  Unibb,  and  the  object-glass  hod  begun 
its  niturn  journey  to  the  Cnpe.  It  had  been  found  from  observa- 
lionn  with  tlie  ''line  of  siglit'*  spectroscope  in  1S99  that,  in 
con8Bi|uem*e  of  thf  heavy  fliut-glass  employed  for  the  construction 
of  its  three  prisms,  the  absorption  of  light  was  so  considerable  as 
to  render  undesirably  long  exposures  necessary.  Mr.  McClean 
has  generously  provided  for  the  construction  of  a  battery  of  four 
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prisms  of  lighter  atid  mort^  transpAnmt  glass  to  rf^plAt^  these. 
Mr.  MoClean  has  also  arrauged  with  Messrs.  Zeisti  for  the 
coDstruction  of  aa  object-glass  prism  v%*itb  refracting  angle  of  lo**, 
to  be  \x*e.i{  in  conjunction  with  the  already  existing  pri<m  ftf 
%\°  angle,  in  order  to  disttinguiah  thi^  spectra  of  helium  stars  from 
those  of  other  stars  of  Typo  I. 

Whilst  the  photographic  telescope  was  thus  dt'prived  of  it^ 
itbjoctivf,  the  i8-iuch  visual  tele4co(>e  was  6)t«d  with  the  Kepsold 
micromettir  and  used  for  the  observation  of  double  stars.  Mr,  Innefi 
detected  3 1  prtiviously  uurecordwl  pairs,  of  whicl»  9  were  naked-eye 
stars.  The  earae  instrument  was  also  used  to  search  for  ComeM 
Brorsen  and  Fiulay.  In  looking  for  the  tirst  of  these,  five 
previously  unrecorded  nebolie  were  found. 

The  transit-circle  was  used  during  the  y^ftr  1900  chiefly  in 
making  a  thorough  determination  of  the  observers'  personal 
equations  in  right  ascension  as  affected  by  the  star's  magnitude. 
The  result  of  tbe«e  is  to  show  generally  that  the  observers  record 
taint  stars  relatively  later  than  bright  ones  (three  obserrerst 
however,  appear  to  make  no  distinction  between  stars  of  magni- 
tudes o  to  4),  and  that  the  change  of  persiniality  is  as  a  rule  smaller 
p^'r  magnitude  for  tho  brighter  than  the  fainter  stara.  Tfati 
observations  with  the  he!iomet<*r  of  the  major  planets  at  Opposition 
have  been  continueii.  and  the  A*trographic  Catalogue  work  is 
proceeding.  124  plates  were  myasurr^d  in  each  of  two  jMisitions 
of  the  pUte  during  the  year.  This  appears  to  bo  the  output  of 
two  Repaold  measuring-machines,  the  second  of  which  was  brought 
into  use  early  in  the  year,  but  additions  to  and  changes  in  the 
personnel  of  this  tlejiartment  did  nut  permit  full  work  buiiig  done 
with  these. 

8ir  David  Gill  devotes  s«veral  paragraphs  to  a  description  of  the 
state  of  the  work  on  the  Geodetic  Survey  of  South  Africa.  The 
Survey  of  Rhodesia  and  tho  Anglo-Gorman  Boundary  Survey  are 
both  beini;  pushed  on.  One  most  intere.sting  staiemeut  refers 
to  the  completion  of  the  great  African  arc  of  meridian^  or,  in 
other  words,  the  survey  from  Cape  to  Cairo.  Mr.  Rhode;*  hrti 
promised  to  supply  funds  for  the  completion  of  »  geodetic  arc 
along  tho  30th  meridian  from  the  Liinpop*)  to  the  southern  end  of 
J^ake  Tanganyika  ;  and  Sir  David  Gill  say^  :  "  The  execution  of  the 
work  from  the  north  of  Natal  to  the  Limpopo  is  now  rendered 
almost  ceriain  by  the  fattt  that  it  has  the  fuUf^t  support  of 
Sir  Alfred  Milnnr,  and  will  probably  be  begun  «o  aoou  as  the 
TruuHVOui  is  in  a  sufticiendy  settled  8tat«.** 
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MblbocbnE. — Mr.  Baracchi's  n?j)ort  on  this  Observatory  lor  tht* 
period  1900  April  i  to  1901  March  31  shows  that  the  Astrographic 
Catalogue  formi  the  staple  new  work  being  now  done  at  Atolboume. 
Fiv»?  young  ladien  arc  occui.'ied  in  mt'itsiirirjg  the  ]>lati*H  tuken  at  th«>j 
iSydney  and  Mflhourne  Ohi-  (It  in  notm)  in  ^^^  David 

tiill's  n«porl  that  the  region  '\**  polar  lavp   fn»ni  the  pol 

to  2°  ti.P.D^  originally  allotlcU  tu  Melbiiunie.  hiu>  Iiimmi  handed 


ovar  to  the  Cape  (^bntTviitory.)  Tlifv  iiae  a  Repsjld  nieaauriog- 
uachine  at  Atelbourne,  and,  having  gut  into  good  practice,  they  cim 
meaaure  lyostara  in  an  hour;  so  that  in  a  day  of  six  or  seven 
houT9  a  plate  containing  500  stars  can  be  completely  nit:.isuro(I  in 
two  positions  of  the  instruuieut,  by  two  persons,  each  uciing  as 
rts'ordiT  for  the  other  in  turns.  At  the  date  of  thu  Report.,  146 
plates  had  been  meaNured  containing  about  74,000  stars.  The 
Iranait-cirrle  is  also  devoted  to  the  same  work,  for  with  it  the 

£)»oeB  of  the  fundamental  stars  for  reduction  of  the  plates  are 
iiug  determined,  und  about  1 100  such  obHervationtt,  excluding  the 
neccBsary  observations  of  oKimutli  und  rlock-etars,  were  made  during 
the  year. 

This,  save  for  some  occasional  observations  with  the  great 
equatorial,  is  the  total  of  the  astronomical  work.  The  meteoro- 
logical work  and  the  Time  Senice  were  continued  as  bf,fore,  and 
the  reduction  of  the  observations  of  t^'rrestrial  ningnetiaui  made 
since  j868  is  proceeding.  There  are  also  schemes  on  foot  for  the 
reduction  of  tidal  observations  and  for  seiamological  observations. 
The  post  of  Chief  Assistant  hn.s  not  yet  been  filled  up,  but  it 
has  been  urged  on  the  (iovemment  that  it  is  time  that  this  was 
done.  A  committee  of  the  Board  of  Visitors  formulated  the 
qoaliticationB  necessary  for  the  occupant  of  the  post,  and  these,  as 
given  in  the  Keport,  seem  to  us  not  to  err  on  tlje  side  of  modesty. 
The  man  the  committee  awk  for  is  to  be  young  (not  more  than 
35  years  of  age),  sound  in  health,  with  perfect  eyesight,  a  thorough 
mathematician,  who  is  able  to  npplv  his  knowledge  to  theoretical 
and  practical  ivslronomy,  and  is  to  be  experienced  in  the  making 
of  nsLrouomical  observations.  Might  we  humbly  sug^i^st  to  the 
Committee  that  tht-y  may  have  some  dilfii'ulty  in  Hnding  such  a 
paragon  who  would  be  tempted  by  a  salary  on  the  scale  which 
has  hitherto  obtained  in  Colonial  observatories  ! 


SouTHJHJjiT. —  On  "Wedntsdny,  Septeml>er  4,  the  Mayor  of 
S((uthport  opened  an  astronomical  observatory  in  Hesketh  Park, 
the  gift  of  Mr.  Joseph  Baxendell,  Borough  Meteorologist,  together 
with  the  Fernley  Trustees,  the  latter  givinc  Xioo  for  erection  of 
the  substructure.  The  observatory  consists  of  a  lower  storey 
divided  into  two  rooms,  one  forming  a  long-needed  computing- 
room  for  the  Meteorolof^ical  Department,  and  the  other  a  store- 
room for  both  ohsen^atorieM.  Upon  these  rooms  is  mounted  as  an 
upper  storey  an  ornamental  wooden  aittrouoniical  observatory, 
given  by  Mr.  J.  Baxendell,  consisting  of  an  equatorial  room  with 
revolving  dome  combined  with  a  transit-rooru.  The  principal 
instruments  are  an  etiuatorialiy-mounted  ucbroniatic  n-lfacting 
Ifleacope  of  6  inches  aperture,  by  Messrs.  Cooke  &  Sons,  of  York, 
and  n  transit-instrument  by  Messrs.  Trouyhton  &  8iinm3.  The 
assembled  company,  among  whom  were  the  Kev.  VV.  viidgreaves,  of 
Htonyhurst,  and  Mr,  E.  Crosaley.  oF  Halifax,  heartily  seeonde<i 
the  vote  of  thank*  to  Mr.  Baxendell,  proposed  by  the  Mayor. 
Dr.  Isherwoofl. 
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PUBLICATIONS. 

A  Tkxt-book  or  AsTBoyoMT  *. — A  new  century  has  mocb  to 
answrr  for.  In  particular  the  Twentieth  Centurv  \m  made  n*- 
spoQsible  for  thi 


of 


of  teit-book*  bearme  its 


•e  issue  01  a  new  aenes 
name,  '*  in  order  to  meet  the  new  demands  of  the  rouDtir  along 
the  higher  plane  of  educational  work/'  Further,  the  publis: 
STer  that  th»?  offer  of  these  text-books  **  is  on  event  worthy  of 
twentieth  century.'*  As  far  be  it  from  us  to  speak  disrespectfullr 
of  the  twentieth  century  a»  of  the  equator,  but  io  all  bumili^y  we 
would  urjje  that  the  Twentieth  Ceniui7  is  mlher  young  for  us  to 
say  of  what  she  is  or  is  not  worthy.  Her  mother,  the  Nineteenth, 
departed  this  life  iu  rather  bad  odour,  with  famine,  f>e$tilence,  and 
war  to  attend  her  obsequies,  and,  so  far,  the  daughter  has  walked 
carefully  in  the  footsteps  of  her  mother. 

This  is,  however,  apart  from  the  value  of  the  text-book  of 
astronomy  that  is  the  particular  number  of  the  series  now  before 
us.  Mr.  Comstock  has  given  us  a  most  exceltent  treatise  ;  it  is 
comprehensive,  complete,  and  accurate.  In  a  word  it  covers  the 
whole  range  of  the  "  new  astronomy,"  and  goes  into  each  detail  of 
its  different  branches.  It  is  well  and  generously  illustrated  ;  its 
paper  and  print  are  good  :  and,  including  prefnce,  subject  matteir^ 
appendix,  and  indexes,  it  oiTCupie^  four  hundred  pages.  It  d 
not  deal  with  the  old  or  mathematii-al  Hide  of  aetronomy  to 
appre<3able  extent,  but  a  student  at  school  or  college  wbo  is 
reading  up  for  an  examination  on  the  physical  or  descriptive  side 
of  astronomy  will  find  in  it  all  the  necessaries  for  his  purpose. 
But  this  doe4  not  make  the  book  a  readable  one,  just  as  meat 
tabloids  ape  not  very  palatable — nor,  indeed,  very  digestible  ;  in 
both  cases  the  nutritious  matter  is  too  condensed. 

The  discussion  of  theories  does  not  of  course  find  much  plav^ 
here.  In  one  instance,  however,  Mr.  Comstock  has  allowtfd 
himaelf  to  be  led  aside  on  the  question  of  life  iu  other  worlds. 
It  seems  to  us  that  be  is  himself  guilty  of  a  mere  play  upon  words 
when  he  says  that  "  it  is  an  abuse  of  language  to  say  ttiat  life  in 
Mars  may  be  utterly  unlike  life  on  the  Earth :  if  it  is  abeolutehr 
unlike  it  is  not  life,  whatever  else  it  may  be."  That  simply  depeods 
on  Mr.  Comstock's  definition  of  ^  life."  which  is  by  no  meaos  ■ 
necessary  and  sufficient  one. 
\m  It  is  interesting  to  find  that  3fr.  Comstock  regards  the  incid4>nt 
it  Bejh-horon,  when  **  the  Lord  cast  great  stones  froai  bearea 
upon  "  the  Amorites,  and  they  **  died  with  hailstones,*  as  an  eokrly 
record  of  the  passage  of  the  Earth  througli  th»»  nucleus  of  a  eomei. 
We  are  astonished  tx>  see  that  Mr.  Comstock  alludes  with  appat«nk 
seriousness  to  the  hmw  satellites  of  Saturn.  As  n?gnrds  the  nuith 
satellite,  we  thought  that  all  astronomers  held  with  Mrs.  Betaj 
Prig  on  the  subject  of  this  astrononiicaJ  **  Mrs.  Harris." 
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NOTES. 

Court  Xotes. — Prof.  HoleUcbek,  of  Vienna,  giv«8  the  follow-ing 
measures  of  thu  brightness  of  Encke's  Comet  {A3t.  Nach.  3745): — 

Whole        Light  of       Time  when  ooinol  di«- 
Date.  h|tht.  nucleus.  appearvil  in  davti. 

1901  Aug.  18 81  9^  15  41  UkaI  M.T. 

>9 77  -.'  "5  43 

aa 7'<  H  «S  57 

13 78  9  16      o  ., 

35 S  ...  16      o  „ 

Sept>     a 6J±  8  16  15 

After  perihelion  passage  the  comet  ran  south,  and  could  ooly  be 
observed  iu  the  southeru  hemtaphere.  A.  C.  D.  C. 


MnroR  Plavbt  Notes.  —  The  following  planets  have  been 
discovered : — 

PefligD»lion.                niso>TerAr.                      Plaoe.  Date.  Mng. 

OV  Villiger.  Munich.  Oct  11  115 

QX Oarnem  and  Kopfl*.  Ueidelberg.  ,,    n  13 

OV .,              H                        ..  H    II  ia-8 

OZ  Kopff.                                       ,.  „    13  12*5 

Ha Onrncra  and  Kopff.                h  ••    13  '3 

HB Kopff.                                       ..  ,.    16  13-7 

A  plaiitit  that  was  deeigiinted  GW  provM  to  be  ideDtical  svith 
(247)  Eakrate. 

^Harvard  Circular'  No.  61  contaius  particulars  of  the  uext 
apparition  of  Eros,  from  which  we  take  the  following  extracts : — 

BA.  Dec.  Mag. 

h  in  Q 

lyox  Sept.  17 8  41  >'.  zf  o  ia'4S 

>*0T.  16 II  37  N.    i'3  1109  Fenbelion. 

190)  Jnn.     5 14  9  8.  117  ix'07 

Feb.  14 16  30  36*1  1111 

Apr.   15 18  5  43'  "79 

June    4 17  14  43'S  ><*S5  Nearest Eftrtb. 

July  24 16  21  31*1  11*41 

SojA.  11 17  «7  S,  »5-4  13-43 

Thus  the  ptaaet  may  be  observed  in  this  country  in  the  autumn 
of  190J,  but  at  the  time  of  ita  nearest  approach  it  must  bo  left  to 
aouthern  obseners.  It  is  most  important  to  observe  the  pluuet  at 
every  opposition,  both  in  order  to  determine  the  perturbations  by 
the  Earth,  which  in  the  course  of  years  should  give  an  excellent 
determination  of  the  Sun's  distance,  and  to  unravel  the  mysteries 
of  it»  variation  of  light.  A.  C.  D.  C. 


Obitiiauy. — Ai..PuBn  W.  Dravsoy.      We  have  no  hesitation  in 
im*huli«g  I  he   uaftte    of    Lieut.-Col.    Drayson,   whose    death    ba.-^ 
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r«*ceutly  occurred,  in  these  padres,  for  lliough  his  vious  on  Mme 
poiaU  were  unorthodox,  he  was  without  doubt  well  xeaA  in 
uAtronomy,  und  mast  hence  be  coiiRidereil  an  astronomer.  HtA 
works  are  usually  classed  under  the  head  of  paradoxicAl  titeratun?, 
hut  he  waji  not  by  any  means  in  the  same  catt'gury  with  those  who 
think  that  tim  Earth  is  Hat«  and  Htich  fulk. 

Capt.  Drayson,  of  the  Koyal  Artillery,  was  at  one  tirae  arj 
instructor  in  Mihlary  Surveying  and  Topdgraphy  at  thp  Ko\al 
Military  Acadi*my,  Woolwich^aml  bfing  then-fore  acquainted  wilh 
practical  geodetical  work,  the  fact  that  tht*  mea-^nreuii'Dts  of 
certain  distances  at  different  times  i;ave  diffen*»!  results  *teem(*  t^ 
have  sug^Bted  Ih  him  that  the  Earth  uus  growing  rapidly.  lie 
published  a  book,  entitled  '*  The  Earth  we  Inhabit,"  in  the  year 
iS5Q,in  which  he  produced  arguments  in  favour  of  this  idea.  One 
rt*markable  point  was  attempted  to  be  iiiadi*  frdin  the  breakages  of 
the  submarine  cables,  which  the  author  thought  was  a  natural  result 
of  the  srt'elhng  of  the  globe.  In  the  same  lx»nk  Drayson  en- 
deavoured to  show  that  the  size  of  the  Karth'>i  orbit  wa^  iucreiiain^: 
and  hentx^  the  year  iengtlienin",  which  he  thought  would  account 
for  the  longevity  of  the  patriarclis  as  given  in  the  hiblicnl  narrative  ; 
but  at  this  period  he  seems  to  have  had  no  objection  to  the  accepted 
doctrine  of  "the  precession  of  liie  equinoxes,"  which  wan  a  sub- 
ject on  which  he  wrote  a  Iwok,  '  The  Motions  of  the  Fixed  .Star^,* 
a  doxen  years  later.  In  this  he  net  out  an  liypoihesis  tluit  the 
pole  of  the  Earth  is  nnt  describing  a  circle  about  a  moving  (>o!e  of 
the  ecliptic,  hut  that  it  is  describing  a  circle  about  a  fixed  point 
about  29j°  from  the  pole  of  dady  rotation.  This  hypothesis, 
although  it  may  satisfy  the  observed  ditTerencu  in  the  obliquity 
of  the  ei-liptic,  for  a  comparatively  short  period  of  time,  baa  no 
dynamical  InterpretaMou,  and  it  must  l»e  remembered  that  the  chief 
proof  of  the  correctness  of  the  orthodox  precessional  geometry  is 
Its  accordance  with  the  laws  of  gravitation.  Drayson  pointed  out 
that  if  his  theory  \v*»re  the  correct  one  it  would  account  for  the 
happening  of  glacial  periods  as  demanded  by  geology  ;  and  thin 
has  been  sometimes  considered  a  point  iu  its  favour.  It  will  be 
judged  from  this  that  Col.  Drayson  wasa  man  uf  some  intellectual 
power.  He  was  the  author  of  other  Ijooks  of  quit4i  a  different 
nature — 'Sporting  Scenes  in  South  Africa*  is  tkscribed  bv  itc 
title,  and  a  treatise  on  Whilst,  uf  which  game  he  was  an  «;xcellcnt 
player,  showed  much  smartness  and  originality.  He  was  elected  a 
Fellow  of  the  Royal  Astronomical  Society  in  January  1868,  and 
contributed  a  paper  on  '*  A  Uniform  Measure  of  Time." 

Nova  Perbei. — Tbt»  new  s^ar  in  Perseus  is  now  being  observed 
by  many  persons,  and  a  good  quantity  of  literature  is  uppfaring 
relating  to  it.  '  BulK-tiu  No.  8  of  the  Lick  Observatory  '  givrs  il» 
magnitude  from  February  24  to  Septembi^r  13,  and  a  detailed 
account  of  iti*  spectrum  up  to  AugUitt  1 1.  At  the  prr'sent  trnm  it 
may  be  said  that  it  U  varjing  betwetm  ihn  6th  and  jih  magnitTidtf, 
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a«  it  has  be^n  for  three  mouths  ptwt.     Father  Sidi^roavo8  givea  a 
summary  of  ri»cent  photographs  of  its  spectrum  as  foUowM  ; — 

AU  hydrogen  lines  &re  now  reUtivtilT  wank,  exoeptiog  th«  doubtful  line  lie. 

^500?  niuoh  stronger  than  Htf  or  H/.     Groat  width. 
4958  prumiiient  brviiul  biinil 
47 1 S  grown  from  n  weak  line  into  »  ttrong  band,  with  a  strong  lina 

(4713)  un  its  rdge. 
4688  ratluT  wenk  broad  tsinfl. 
4^40  grmliially  wvftkfntHl  like  hTdrf»grn. 
4364  Terr  promlnfluL  hitud.  »t,rongnr  than  Hy,  cvwtiwd  bv  three  bright 

lincfi. 
3969  He?     As  airong  u  all  niitpr  hvdrogpii  )in«*  together. 
j86q  stronger  than  3969. 

All.fhe."*',  wilh  the  ciceplion  of  471S,  which  shadea  off  on  rrd  aido.  arc  broad 
with  aliurp  nlgett.  Thtf  xfruclure  ol'  handa  3969  and  3869  ver)*  remarkable, 
bring  cr(i64HL  hy  four  strung  lines  of  the  ramo  rcltttire  iiiteiuitie*  and  at  Lho 
same  interraU.     This  Lt  also  nhown  in  thn  line  4364. 


8teep!7ess  of  pHorroQEAPHic  pLATES, — A  TttJuable  paper  by 
Sir  Williain  Abuey,  in  the  I^hil.  Tram,  for  March  2  last,  may  bo 
found  useful  in  inveatigations  of  star-ioagiiitudes  by  photography. 
It  ba8  sometitutfH  been  assumed  in  such  that  equal  diameters  result 
if,  wh^n  the  int<*nsity  of  the  light  ia  diminihhod,  the  time  of  ex- 
posure is  increased  in  the  same  ratio.  The  *'  gradation  of  a  plate  " 
may  be  taken  ais  the  diminuliou  of  trausparency  of  the  deposit,  or 
increase  of  density  of  the  imnge  as  the  time  of  exposure  is  in- 
creased. That  is,  if  amall  squares  on  a  plate  be  exposed  for  2  aec, 
4  sec.  8  st'c.  &c.  respectively,  and  their  tran-tpareneie^  be  measured 
and  set  up  as  ordiuates  with  abscissae  2,  4,  8,&c.,  the  resulting  curve 
is  thegi*adation  of  the  plate.  Now  Sir  W.Abney  says,  quoting  from 
an  earlier  paper,  that  supposing  a  light  of  unit  intensity  to  give  a 
certain  density  on  a  plate  exposed  to  it  for  one  second,  if  the 
intensity  be  n*duced  to  yi^jth  of  its  former  value,  and  the 
exposure  be  increased  to  100  seconds,  the  density  will  not  be 
the  same  in  both  caaes,  although  the  plate  gradation  is  the  same 
for  both  intensities.  The  result  of  the  present  work  seems  to 
show  that  the  gradation  of  the  plate  depends  on  the  kind  of  light 
to  which  it  is  exposed.  With  one  kind  of  plates  experimented 
with,  the  maximum  sensitiveness  was  found  to  be  near  \\  in  the 
Aolar  spectrum,  and  it  was  to  the  light  of  these  rays  that  the 
lation  was  found  to  be  least.  Li  the  blue,  where  the  sen- 
^tiveness  of  the  plate  was  small,  the  gradation  was  eicessiveiy 
steep. 


Stbaliho  thb  i^TABS. — The  following  paragraph  under  tbia 
heading  appeari^d  in  a  daily  paper ; — 

"  A  St.  Petersburg  despatch  received  in  Paris  states  that  the 
arrivnl  of  a  band  of  Russian  astronomers  at  Tomsk,  in  Siberia, 
where  they  are  about  to  establish  an  observatory,  has  caused  an 


428 


[No,  311 


oiitburet  oF  hofttiiity  atnong  th**  prtisanta  in  tho  neighbourhood. 
The  natives  are  cooAiticeil  thut  tlieaatronomepa  will  trather  the  slur* 
together  in  a  bac;  nnd  Uxke  them  away,  thus  causing  droughts,  siiice 
the  rain,  they  believe,  comes  from  the  stars." 


Thu  DiAMBTEiifl  OF  V'enus  avd  Mebci'BY. — Mr.  Drew  with  tb** 
Lowell  24-incb  rei'ruct or  finds  the  diameter  of  Venus  to  be  i6"'90, 
A  peculiar  featuit,*  of  the  139  measarBs  is  that  the  arrangement  in 
order  of  time  giveB  i6"*63,  16'  75,  i6"*9i,  16  '82,  17 '08,  i7"'03, 
i6"*Q7,  which  Mr.  Drew  consider**  more  than  a  mere  coineidenee. 

Dr.  Si-e  baa  now  published,  in  Ast.  Nach.  3737,  bis  preliminar}- 
reaoarches  on  tbe  diameter  of  Mercury.  The  ineasuree  from  1630- 
1894  are  collected,  and  thow  made  by  him  with  tbe  26-inch 
Washington  reFraetor  added.  Tbe  diameter  at  mean  distance  from 
the  Earth  which  results  is  practically  5"'9. 


Messbs.  pHrLiT  A  Son,  of  Fleet  Street,  have  sent  us  Bpecimena 
of  globes  which  they  are  now  selling  at  three  Bbillings  per  pair. 
Tbe  spheres,  mounted  with  freedom  of  rotation,  on  alight  brasa 
stands,  are  of  about  4  j  inches  diameter.  As  to  the  celestial  globe, 
the  constellations  are  so  arranged  tbfit,  when  it  is  rotated  in  tbe 
direction  of  diurnal  motion,  the  stars  of  smaller  R.A.  precede,  as 
in  nature ;  whereas,  in  sooie  cases,  a  oe1e.stial  globe  is  a  succeesiori 
of  planispheres,  and,  90  far  as  relative  position  is  concerned,  tiie 
picture  on  tbe  outsifU  of  the  sphere  is  exactly  like  the  sky,  Taurus, 
when  on  the  meridian,  having  Aries  on  the  right  and  Gemini  on 
the  left.  In  tbe  globe  now  in  hand  the  reverse  is  tbe  case.  Bach 
plan  has  its  advantages.  As  to  tbe  terrestrial  globe,  it  need  only 
be  said  that,  though  small,  it  is  easily  legible. 

If  anyone  wanta  to  know  when  a  total  solar  eclipse  will  next  br 
visible  in  Ei^Iand,  or  any  remarkable  fact  connected  with  any  past 
eclipse,  he  should  invest  sixpence  in  tiie  latest  edition  (the  sixth) 
of  Mr.  Lynn's  '  Kemarkable  Eclipses,' just  published  by  Messrs. 
Sampson  Low.  As  tlie  author  says,  the  book  consists  of  a  historical 
and  chronological  sketch  of  eolipse-s  before  thoir  scientific  study 
began,  which  may  be  said  to  date  from  1715,  and  a  rapid  survey 
of  those  which  have  occurred  since,  including  that  of  May  of  tho 
current  year. 

Taj8  following  is  from  a  Sussex  newspaper  of  October  19  : — 
"The  marriage  of  Dr.  Isaac  Koberts.  F.B.S,,  of  Starfield,  Crow- 
borough,  and  MJRS  Dorothea  Klumpke,  of  San  Fmiioisco,  late  of 
tbe  Bureau  of  Measurements  at  the  National  Observatory,  Pari«, 
took  place  at  Uckfield,  on  Thursday.  The  bride  was  aocompaniiHi 
by  her  mother  and  her  sijiter.  Miss  A.  E.  Klumpke,  the  celebrated 
portrail^paiuter  and  co-worker  with  the  Init-  Itosa  Bonheur.  Tbe 
bridegroom  was  accomi»ftnit*d  by  C'apt.  \Vm.  .\oble,  J, P.,  (»f 
KoreHt  fyodgi^.  Hckfleld. 


Nov,  190UJ 


Note9, 


429 


Tt  i^  said  thnt  before  the  end  of  1901  the  Orthodox,  or  Old 
Oiiendar,  iu  Russia  m\\  ha  a  thing  of  tlie  pa^r.  The  change  was, 
of  coarat',  d-x-ided  upon  some  time  a^o,  and  a  Commidsioa,  under 
the  presidency  of  the  Grand  Duke  Conatautine,  has  been  sitting 
with  a  view  to  settling  thu  mutier. 

Tbs  French  postal  authorities  hare  decided  to  add  to  their  post- 
marks the  hour  ot'  the  day  at  which  the  letter  is  forwarded.  Thif* 
is  of  itself  no  new  thiuw  to  us,  but  the  interest  lies  in  the  fact  that 
the  hours  are  to  be  numbered  from  i  to  o  (midnight). 

It  15  announced  iu  the  press  that  the  astrouoiuical  instruments 
brought  by  tht^  Germans  from  Pektn  are  now  iustalltKl  in  the 
Orangery  of  the  Sans  Souci  Park,  Berlin. 

Th»  Oape  papers  report  the  establishment  at  Cape  Town  of  the 
"  8oulh  African  Aasociation  for  the  Advancement  of  Science/* 
to  be  carriwl  on  on  the  lint-s  of  the  Brilish  A.siiocintion.  The 
preliminary  meeting  was  held  under  the  chairmanship  of  Sir 
JJtarid  Gill. 

Messbb.  CAB3BtL  &  Co.,  Ltd.,  announce  a  forthcoming  work  by 
3ir  Robert  Ball,  '  The  Earth's  Beginning.* 

Tub  next  Meeting  of  the  Bt^yal  Astronomical  Society  will  be 
on  Friday,  November  8,  at  5  o'clock ;  of  the  British  Astronomical 
Association  on  Wednesday,  November  27. 


From  an  Oxford  Notb-Book. 

BCT  ftgniost  ODD  aubliuie  depcirtmcnt  of  ecience  1  would  beg  to  enter  a 
mpeotfuTwariiiug.  1  duiK)  with  «o'ni*apprebeiiitioii,  because  I  hare  dintribulcd 
a  prixA  iu  that  depuKmrnt  of  cinenoe  Ut'Ui^bL  It  iff  druigoroua,  in  my 
Jud^izienl,  to  study  astronomer,  for  nstrunumy  kills  anibiliuti.  What  tninu, 
aflor  ('t)it(<'tii|i].itmg  the  ob^rnut  proi-t««siun  of  unnumbereil  worlds,  ttorhitp*  with 
their  ihflriiltf  gciifDitiond  uf  life,  their  various  «plfiidour»,  their  ntstor)-.  tbpir 
eiulleM  rulls  at  Cflt^bnty,  their  Bepdralo  myriads  of  hi>roed.  can  return  withuut 
a  dj^hearu-riiiig  MHae  of  the  pitiiulncaa  and  Hitility  of  CTerything  on  his  own 
narrow  uinverBo? 

Such  were  the  words  of  no  less  a  person  than  Lord  Kosebery  in 
distributing  the  prizes  at  Birminghatn  on  October  15  last.  One 
wondtfn*  how  the  uiuin  coneluBiou,  that  astronomy  kills  ambition, 
was  arrivLMi  at:  by  expfrienoe  or  by  obaervation?  lias  Lord 
ttosrbei-y  been  ntudyinf;  astronomy  himself  and  returned  from  hia 
fttadie»  with  a  *' disheartening  sense  of  the  pitifuhiess  anil  futility" 
ot  the  soiirary  furrow  he  lias  got  to  plough?  Or  is  it  merely  that 
be  haa  lately  madt*  the  acquaiutauce  of  Home  astronomi^r  and  found 
to  his  bcwildi'rnient  that  tlie  said  a^itronumer  has  **  no  ambition  " 
— either  to  win  the  Derby  or  be  the  Prime  Minister  or — (T  forget 
the  tiiird  thing)?  Perhaps,  however,  the  noble  lord  waa  n»ally 
deairoiis  of  givii  g  an  encouragement  to  the  study,  and  art  fully 
diauiii»ed  hia  real   object  under  the  warning  he  trusted   human 
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nature  to  disobey.  This  is  the  view  of  bis  words  taken  by  our  gentnl 
friend  Punchy  of  date  October  23.  An  imaginary  exchange  o( 
telegrams  is  set  going  between  two  exaltf^d  personages  who  have 
read  the  speecli,  and  are  thereby  stimulated  to  bi'gin  astronomical 
enquiries  forthwith  : — 

What  doc»  "pUnet  in  oppoflition"  meiin?     Souods  lilip  HARfioorr. 

Tel«BTAphed  to  LARsnowsri.  "  Wbere  it  Nebulor  HypothcBt*?"     He  reoli^d, 

"Why  worry  about  policy  io  Ptjrtin  or  China?     We  haro  none.** W«al 

OTer  to  Nice  and  culled  on  the  Pr^fet,  Always  Uiougbt  bim  u  churmine  fcUow. 
I BAid. "Avej-votiaappntiajiirontymie?  Actz-v&us  ou  U  GrundOun  Y'  "  Vardon,'* 
said  ho.  "  ly:  Grand  Oum"  taid  I,  "  dan/^  le  nord  ?  "  "  Ah,  numn'emr  le  mnriptisr 
Mid  he,  "  ifueHe  ehannnnit  piuisanferif  I  l'\nt*  parfa  du  2Vw.  Noii,j«  n«  fm 
pas  vu'' 

And  SO  forth.  The  Astronomer  Boyal  may  be  grateful  for  the 
pruilent  reflection  whioh  prevented  him  being  bothered  with 
enquiries  : — *'  Moat  injudicious  reveal  our  ignorance  to  expert." 

Conlemplntion  of  the  "*  eternal  procwsiou  of  unnumbered 
worlds,"  whether  it  lead  to  the  killing  of  ambition  or  no,  is  in  any 
case  not  Indulged  in  to  excess  by  the  astronomer,  who  ia  generally 
far  too  busy.  However,  in  regarding  astrunomical  study  as  being 
largely  made  up  of  contemplation,  I^ord  liosebery  ia  ouly  repeating 
a  very  common  misapprehension.  Adopting  it  as  the  true  view 
fur  a  moment,  it  ia  worthy  of  note  tlmt  the  effect  of  contemplating 
the  stars  has  been  very  differently  estimated  by  others.  The 
tollowing  ia  an  extract  from  the  *  Matabele  Campaign  '  by 
U.  S.  S.  Baden-Powell :  it  struck  me  as  pretty  good  for  a  soldier: — 

ilnd  then  you  tnko  a  lut  look  at  the  glorious  eteir-spangled  oeiLing  overhead, 
and,  until  all  is  blurred  in  deep,  you  see  in  the  dark  mantle  above  you  the  v«U 
tj|'  ignomuco  thtit  ahrouds  the  Earth  from  henven'f  ligbt  beyond  :  the  atarTJ 
|K>tDt«  of  brighinesB  tliet  lend  to  light  us  are  holei  made  in  that  oorenng  hy  th( 
work  oi  fjoud  men,  whnae  example  and  wbo»e  teaching  encourage  u«  in  try  aitd 
tAko  our  little  port  in  letting  in  the  light  in  imitation  of  Ihe  greater  radiant 
orb— to  lighten  up  the  darknoNi  till  the  daylight  dawns. 


!f  the  early  part  of  this  number  a  report  ia  givrn  of  the  address 
given  by  Sir  1).  Gill  on  the  occasion  of  thu  unveiling  of  the 
McCIean  gift.  The  ceremony  eicitwl  considerable  ititerest,  and 
inspired  a  very  pleasantly  Nsritten  editoHtd  in  the  CV/w  Arrfw, 
which  I  venture  to  reproduce  here  in  ecrtawj,  as  I  feel  sure  <>tliefs 
uill  like  to  read  it : — 

Tire  McCuua  Oiir. 

The  pleannt  little  ceremony  at  the  ]{oyat  Ubftcrratory  on  Thurwiay  deaerri 
more  than  jpaaeing  mention.     It  gives  an  opporruntiy  far  the  cultiTatlou  of  s 
Virtue  which  i«  nut   too  common  at   the  Cape— the  virtue  of  grt'C"  '-   -i-.i^h 
8hakBSpeAr«  knew  a»  a  "  noble  thankfuhiru     ;  >iiid  if,  fttr  the  rkosi  :iii 

abuuld  he  led  to  depart  frum  tij  tmunl   Philistine  nllitudo  inwardr  ,  :   ^e 

and  the  higher  walks  uf  rctenTrb,  fhe  i^iiAiij;e  tuav  not  be  utignuie(ul,  mini  may 
do  il  gmwi.  Tbo  value  of  Mr  MfClenn'*  tr»ft  it  w/xitd  Hh  h'lri!  (o  »>T«»PP9liPiii(*. 
In  nii^r?<  mon«"y'»  worth  it  wa«  priu'  -  :         nl 

ffliulcl  wrell  8p>ire,  and  more  limn  tl  'n 

tirmm  of  (i<i  an  encmmtfrnienl  Ut  m  19 

ni;ht  time  und  to  the  right  pUce,  >' 

^clopmciit  of  »pi<ctro«oipit*  work,  Hi't  .  ^      r;y 

<upplied  wilXt  oalronomical  equipnumt  ooinpared  wiUi  Uw  afiluent    jiorth. 
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Further,  it  did  not  come  from  a  roero  miUionsirv,  willioe  to  be  modorat^lj 
<1«er)vl  in  return  for  a  little  iK-tAjrirty  ;  Mr.  McClejin  wuavKiMw)  and  omiduou* 
irorker  in  thin  brnnoh  of  Ariem.'e,  and  what  he  gave  wu  the  outcome  of  a  pur« 
lic«rt  knd  «  noble  entbuniium.  Nor  did  be  stop  at  the  purely  niaterial  gid,  but 
^Tfl  tim?  and  ihougbt  and  trouble  to  make  sure  that  the  telesoope  and  it* 
accutnpatiJiucuU  sbunld  be  Ot  for  (he  iMrformauco  of  the  Tery  best  tjpe  of  work. 
neoaini<  to  (ho  Cnpr  and  resulcr)  for  uionihs  hcrt\  and  tboae  who  were  privile^^ 
to  tnoct  him  will  olwavs  remember  his  umMsuming  ways  and  bis  unSagging 
int»re»t  in  hi»  work.  lie  Imd  a  double  purpose  m  eoming.  aod  by  far  the  gn*Ater 
portion  of  his  time  was  spent  in  obtaining  tlie  spectra  of  certain  suuthwn  stars, 
in  ordrr  to  supplement  bis  similar  work  in  the  North.  When  this  was  done, 
the  kindly  English  gentleman  left  as  quiet Iv  »t*  ho  ontne.  The  ecientide  equip- 
ment of  tht)  Colony  had  been  baodtfomely  enriched  bj  him,  but  ho  fur  as  tho 
general  public  was  ouneemed  he  left  "  uiibutiuured  and  unsung."  The  gutiiering 
of  Te«t«rday  wae,  then,  must  amply  justiGed,  and  one  eotild  but  wish  that  the 
**  three  cheers  "  rallMJ  for  by  H.M.  Astronomer  might  by  some  seientifie  con- 
tmption  reacli  tb«  pious  founder  at  his  home  ni  Kent.  The  need  of  scientific 
ana  literary  endowment  it  at  the  Cape  is  well-known,  and  tho  forgnifulness  of 
thoae  whom  tbe  land  haf  made  wealthy  is  CMjeohio Daily  bewailed  :  it  would  ill 
beOOiae  us,  therefore,  to  be  e4)ually  furgetful  uf  the  far*seeing  liberaltly  of  a 
■imager  who  owed  us  nothiug. 


SouB  Itftle  lime  ago  1  yielded  to  the  entreaties  of  a  pre.*4s-ciitring 
ageDcy,  and  signified  my  wiJlingnead  to  receive  any  cuttings  on 
Afltronoroioal  topics.  Almost  immediately  afterwordfif  Dr.  Andersoii 
discovered  Nova  Pereei  and  I  wan  deluged  with  press-comment-s  of 
all  kindfi — a  dt^awer  full  of  them,  which  were  submitted  the  other 
day  to  an  intepesK'd  corr+^Hpondent.     He  w  rote  back  as  follows  : — 

Pleave  >Mcept  tny  bmt  thnnk«  for  the  newspaper  eutting*.  Not  a  little 
instruction  nan  be  earned  front  them,  but  also.alu'  not  a  liltie  amuBeiuent;  for 
although  lliD  result  i«  eaunfuctory  whon  astronomerv  are  allowed  Ut  )>peak 
fur  tbeiiij-elves,  it  is  nut  always  mi  wilb  the  editorial  summaries  and  comment-^. 
It  19.  Cur  example,  soinewliat  disounoerting  to  read  of  "  Uiift  new  Comet  lu 
Perseus";  anil  to  And  Nora  Anrigor  cropping  up  in  two  cuttings  ns  Nova 
Rigutf.  Had  old  Tycbu,  too,  been  alive  today  he  would  have  been  OBtonished 
to  rami  iiUmt  the  New  Star  uf  1571  that  "it  was  not  really  a  new  star,  (nr  it 
Wb8  known  befttre  a«  a  divtoentJi  magnitude  star."  IIowcTpr,  Editors  have 
nowadays  iu  linow  ^,  much  about  what  in  happerung  on  the  terrestrial  spluire 
that  wc  con  excuse  u  httte  ignoraucc  about  tbe  celestial  one. 


As  eiautinf*r  of  my  ftcqiiAintance  has  kindly  sent  me  the 
following  extrat't  "  for  inclu:*ion  m  my  mUHeum  '* ;  it  occurs  in  the 
iinswers  to  a  paper  ou  *  Paiey's  Natural '  (**<*  !j : — 

The  eye  is  n  wonilorful  fitruct'Ure— this  alone  is  sufilcipnt  proof  to  show  to 
alheii4«  Uvit  there  is  a  ccnlriTpral  the  bsok,  and  tliat  eontrirer  ih  God.  Tim 
eye  is  worked  iin  the  snnie  lines  ae  a  telescYipe.  The  humoum  uf  the  eye 
answer  to  the  lona  of  the  telescope,  but  there  beiny:  a  ilefect  in  the  teleeoope 
owing  to  prisnifttic  rnTS,  thoy  copied  the  eye  by  putting  refractory  powers. 
Now  the  eye  is  ffupcrior  to  the  teleecope  in  this. 

Another  rnndidute  did  an  interestinij  thing,  though  his  exploit 
bad  little  to  do  with  astronomy.  The  answers  (to  a  paper  on 
political  Economy  this  lime)  were  to  be  written  in  book-*  on  one 
wide  of  the  pnper  only.  **  No  notice  would  be  taken,**  so  llie  Hlern 
regulatiotifi  giiVH  warning,  **  of  anything  written  on  the  left-hniul 
To  test  the  working  of  this  rule,  I  suppose,  the  exatntnee 
rote  on  thH  proper  page  a  long  and  correct  answer  about  bunking. 
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On  the  page  of  which  no  notice  waa  to  be  taken  he  wrote  in  Urge 
letters:— "N.B.  The  tirst  bank  in  pxistence  started  by  Noah,  who 
iioated  a  limited  conipanr  when  the  rest  of  the  Earth  wbj»  in 
li<]uidation." 


Im  (glancing  through  a  pohtical  Listory  the  other  day  iGoldwin 
Smith's  *  United  Kin;?(loni,'  vol.  i.  p.  515),  the  t'oUowing  ftentnnft" 
seemed  worthy  of  minark,  ns  makinj;  u«ounitJ?  use  of  u  scientttic 
nielaphor  : — "Here  the  tide  oi  ehunge  reached  bigb-water  mark. 
After  this  the  waves  rose  luuch  higher,  but  not  the  tide/' 


Fbom  the  Momijuj  Fugt : — 

The  PowEii  or  Ohatitatiox. 

T'l  Tiiu  Kditdu  or  tiib  Muiimnu  Post. 

StK,— Will  you  ihllow  me  to  ^uggcM-  to  die  president  and  uthcr  tiieiiitwn  of 
tbe  British  AsMOt'iatiuii  wUo  spoke  ul  Uliugow  the  utiier  da)  IhiiL  thv  ultrmettiv 
und  repelling  power  i^  iiii  iithcrL'iil  m>wer  iri  tbo  purlidev  ibviufClrM.  Whn( 
murr  Hiittpltf,  what  inort*  efleclivti?  This  UoHhed  uii  me  l!(ly  Te>r«  npi.  and  ill 
wiu  clear.  Vourt,  &c., 

Sept.  30.  J.  B. 


FnoM  Trfith  for  Sept.  1  g  : — 

DEAREST  iMY.— Whnl  a  woml^rful  iwfc9.u1  of  elorious  weather  we  baT« 
lind,  and  are  still  hn.Vkii^.  Thi*)^  >*eitt('itibf«r  davfl  wuulil  he  ijuili*  [wrtiH't 
here  bv  itio  s^mi  if  unlj  the  ilurkiK)i4  diil  ii<ft  <j«ituu  m>  f»»'»,  Ajid  yel  the 
Terv  ihirktiii!*!  i*'  Niiaiiliriil.  Thrn*  i>-  »  bright  star  lu  ilm  «<iutlj  wUirh  makn 
a  niftonlighr  glirinuer  tiu  the  noi,  so  lar^e  in  iu  fH>  near,  nod  #0  briliiant.  la  it 
Mars'i'  Do  gH  some  on«  to  tell  me.  U  9et«  iu  Uuck  cloud*  about  nuw 
o'clock. 


8bmt  by  a  correspoadeot,  who  does  not  mention  the  source 
from  which  it  was  taken  :  the  Italics  aru  his : — 

Qeaellsc  hafts-  Reiie 

von  Triest  nach  Ostasien 


Unter  Ftihrung  dea  Direktort  d«r  Uanon-8t«rnwaHe  fn  IrtMJnpkeoto 

irvdeokt  eieheine  kteincGcMU^ehan  dicfer  8tcniwnrte('J  Iferren  iind  :ilViuoeii^ 

am  7   FebruKr  1902.  aut'  eineiii  Lloydilainpfer  in  TrtesL  eiiuniaebifleu,  urn  dh4i 

eiD«*m  Bes>ucbe  roil 

Egypten,   Arabien,   Indien.    Beludschiatan,   Ceylon   and 

der  malsLyischen  Haibinsel 

China   nnd   Japan 

cu  bereifen.     Die  Btlckkebr  aoU  am  7.  Juni  190a  JD  Fiuiue.  becw.  8.  Juni  in 
IVteet  ertolgen. 

£H9tinffuifrte    PerBonen    kbnnen    sich    an    dieser    ReiM    be- 

teiUgen.     GevuftrftfjiRckf  UMchc  tn-hi. 
Die  K-  in 

di**  je*l(*r    I  i^i* 

KtfUM*  aIm  4-'-*"      • ■■•^      ■     ■  ■  ■ .  ■-■<.-...,.»„, 

Anfragen  sirid  uiiter  Atigabe  Om  Mamies  sn  nohten  au  dw 

Manora-Sternwarte   in    Lussinpiccolo. 
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MBBTTNG  OF  THE  ROYAL  ASTRONOMICAL  80CTETY. 

Fruliiy,  1901  November  8,  at  5  p.u. 

Dr.  .1.  W,  L.  Glaisher,  M.A..  F.R.S.,  Presi^lmt,  in  tbe  Chair. 

Srcretnriegi  F.  W.  IJyaon,  M.A.,  F.R.S.,  anH 

E.  T,  WHITTAKJiB,  M.A. 

The  Minutes  of  the  last  Meeting  were  read  and  confirmed. 

Mr,  Whitttiknr,  191  presents  have  been  received  since  the  last 
Meeting,  including  amongst  others : — Tycho  Bpahe*s  *  De  Nova 
Stella*  (Facuimile  Edition),  presented  by  the  Royal  Academy  of 
Seieiicefl,  Copenhagen;  *  Harvard  Annals/  vol.  28,  pt.  2  (Spectra 
of  Bright  Southern  Stars),  presented  by  the  Observatory;  '  Lick 
Observatory  Publications,'  vol,  5  (llussey's  measures  of  double 
utars).  presented  by  the  Observatory  ;  Observations  of  the  Total 
8olar  Eclipse  of  Jan.  22,  i8y8,  presented  by  Sir  N.  Lockyer; 
'Atlas  photographique  de  la  Lune  '  par  MM.  Loewy  et  i'uiscux. 
presented  by  thu  Paris  Observatory ;  *  Carte  pbotogriiphique  du  Cit'l  * 
(J2  Charts),  presented  by  the  Pai-is  Observatory  ;  *  Annals  of  the 
Astrophysical  Obsen'atory  of  the  Smithsonian  Institution,*  vol,  i, 
presented  by  the  Institution ;  and  Photo^phs  of  the  Great 
Comet  of  1901,  presented  by  the  Perth  Obsenatorj',  Wtistem 
Australia. 

The  Presulcnt.  I  should  mention  to  the  Fellows  of  the  Society 
that  on  the  31st  October  a  joint  Meeting  of  the  Society  and  of 
ih©  Royal  Society  was  held  to  receive  the  preliminary  rt^ports 
of  the  expeditions  whioh  bivd  observed  the  eclipse  of  la>t  May. 
Most  interesting  coromunicationH,  iUustrated  by  lantern-slides, 
were  made  by  Mr.  Newall  and  Mr,  Dyson  who  have  been  to 
Sumatra,  and  by  Mr.  Maunder  who  has  been  to  Mauritius.  I 
congratulate  those  gentlemen  upon  the  value  of  the  results  ohtaiued 
nn&r  not   t-oo   favourable  atmospheric  conditions,  and   I    think 
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1  nmy  say  that  most  of  us  were  ugreeably  Murprnwi  by  tbi* 
ri:*8ult8  being  more  satisfactory  than  we  wore  led  to  fluppose. 
tiiiouing  what  the  state  of  the  weather  bad  been,  in  irooMequetiw 
of  these  i-eports  having  been  made  to  this  Joint  Committ^ie.  the 
matter  wil],  of  course,  not  come  before  this  Meeting  to*xiigbt  in 
any  form. 

jUr.  S.  A.  Saunder  (presenting  u  puper  on  Meaaurexntut  of 
Lunar  Pbotographs).  Jn  a  previous  pa(>er  {MonthUf  ^oHce>, 
vol.  Is.  p.  174)  I  culled  attention  to  the  great  uncertainty  that 
nttacLea  to  our  knowledge  ot'  the  posit.ioutt  of  lunar  rorniutiuDe, 
and  showed  that  much  more  accurate  places  might  be  ubtained  by 
measureojent  from  Wosting  A  at  the  telescope,  or  on  the  exeellent 
photographs  now  being  taken  at  the  Faria,  Lick,  aitd  Yerkeit 
()baer\aiories.  In  continuation  of  my  work  on  two  of  the  Paria 
pbotographs  deHcribed  in  my  last  paper,  taken  one  a  little  atter 
lirst  quarter  and  the  other  a  little  before  third  quarter,  I 
endeavoured  to  obtain  absolute  valuer  for  the  eight  cou»ti)nt4(foai 
for  each  plate)  by  an  analytic  method  analogous  to  the  combination 
of  the  two  pictures  in  a  stereoaeope  ;  but  although  74  conditional 
equations  were  obtained  from  the  mefisures  of  37  jx)int>  on  eadk 
plate,  the  normal  equations  were  practically  indetemiinato,  and 
only  enabled  me  to  express  the  constonta  i'i\^  either  ]>late  in  terms, 
of  those  of  the  other,  thus  reducing  the  eight  unknown  quantities 
to  four.  1  then  bad  recourse  to  the  telescope  and  carefully 
measured  the  positions  of  19  points  relatively  to  Meeting  A. 
obtaining  their  co-ordiuatea  «ith  a  probable  ernn*  of  about  o"-i  in 
each.  1  used  a  iilar  mieromcK'r,  which  limited  me  to  distaooes 
not  much  exceeding  500"  from  Mosting  A,  Two  of  these  points 
were  most  kindly  also  measured  for  me  by  Professor  Barnard 
with  the  Yerkes  40-inch  {Monthit/  Notic<SyVo\.  Ix.  p.  540).  Wheu 
the  work  was  nearly  completed  I  found  that  Dr.  Fraux  bad 
already  published  measures  of  eight  points,  all  near  the  limb,  made 
with  the  Konigsberg  heliometer.  None  of  these  were  really 
well  defined  on  my  photographs,  but  I  was  able  to  make  Momn  Qae 
of  six  of  them.  By  combining  these  telescopic  tneasuriNi  with 
measures  of  the  same  points  made  on  the  photographs  1  was  then 
able  to  form  73  conditional  equations  for  the  four  unkiiowu 
quantities,  and  the  solutiou  of  these  gave  ab.solute  values  for  thvl 
oonstants  of  both  plates.  With  these  1  i*ecomputed  from  th»j 
Ithotographic  measures  the  positions  of  those  points  which  hadl 
b*>en  measured  at  the  telescope,  and  found  the  moan  di8(.x}rdanop 
between  a  place  found  at  the  telescope  iind  that  obtained  from 
a  single  photograph  to  bo  o"'3$.  AVhen  1  could  obtain  the  wokd 
pbce  from  measures  on  two  pbotographb  this  discordance 
njduced  to  o"-32.  In  estimating  the  value  of  these  resoltd  i1 
must  be  remembered  that  the  lunar  formations  are  uol  stelh 
pmnts,  aud  that  they  have  to  be  measured  often  undef  vei 
puE/iing  conditions  of  illumiuBtion.  After  my  paper  was  writt* 
Mr.   Jlinks  verv  kindly  called  my  attention  to  the  tirst  rolui 
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of  the  Bredau  *  MitU?IIuugeii,*  copies  of  wbich  had  juat  been 
i-evwived  in  England,  and  iu  which  Dr.  Franz  gives  the  poaitions 
of  150  forniation»  obtained  from  the  meaaures  of  five  Lick 
|>hoto(;iit|)hs.  h\  M'hat  1  should  L^onsider  the  essentials  his  mothods 
agn's  with  mine.  We  have  both  found  plac'es  ut  the  telescope  by 
mi'nsurenient  from  Musting  A,  and  have  used  tlie.se  for  ubtaiuiag 
the  coustanlfl  of  tlio  plates,  thus  rendering  our  work  entirely 
indtipendent  of  dimct  measures  of  the  limb.  Ln  the  details, 
however,  there  art*  many  points  of  difference.  In  addition  to 
Muating  A  and  the  points  already  referred  to  Jhcre  are  17 
formations  XI  hich  we  have  both  measured,  and  on  comparin*;  the 
two  sets  of  rt'8ult«  I  tind  a  mean  divergence  of  o'-^q  in  the 
{msitions,  which  includes  an  apparently  systematic  ditferunce  of 
about  o"*2  in  the  oitlinates.  This  mean  divergt.'nce  is  l*^»s  than 
oue-thirtei'titli  of  the  mean  divergent'e  between  ihose  positions 
found  as  |)oinl8  of  the  firbt  order  by  both  Lohrniami  and  .Uiidler, 
whilst  the  systemalic  difference  is  about  ouc-lifte(inth  of  that 
between  the  same  observern.  It  is  a  very  great  gratification  to 
me  to  find  my  work  iu  such  close  agreement  ydih.  that  of  one  ^^'ho 
baa  given  more  attiention  to  selenographic  meuHuroments  tlian 
any  other  living  astronomer,  and  to  whom  we  owe  the  best 
deturniinations  both  of  the  physical  libration  and  of  the  iigure  of 
the  Moon.  But  the  opportunities  now  open  to  us  are  not  limited 
to  the  increase  of  accuracy  in  a  comparatively  small  number  of 
points,  it  Ls  also  possible  t4>  enornumsly  increase  the  nninber 
of  accurately  measured  ]>oinl9.  Beer  and  MiiJler  s  map  waa 
founded  on  105  points  of  the  tirst  order,  Schmidt's  on  157.  By 
measures  on  the  photographs  it  will,  1  believe,  be  possible  to  niise 
this  number  to  something  like  5000,  and  these  should  open  the 
way  to  reaean-bes  in  other  directions. 

For  the  photogra[»hs  on  which  the  raeoaures  here  described 
have  been  made  1  am  indebttsl  to  the  generosity  of  M.  I^wwy, 
Copies  were  kindly  made  for  me,  with  n'seaux,  by  Mr.  Bellamy,  and 
ihe  measures  were  made  with  an  astrographic  micrometer  be- 
lougingto  the  Oxford  University  Oljservatory,  kindly  lent  for  the 
purposa  by  Professor  Turuiir,  to  whom  I  am  further  indebted  for 
a  considerable  amount  of  personal  advice  aud  assistance. 

P/^/,  Tunur,  It  is  interesting  \o  call  atUmtion  to  one  point  in 
counectioD  with  Mr.  Saunder'^i  work,  and  tliat  is  that  it  ^foems  to 
be  one  of  those  fields  of  work  not  altogether  suitable  for  largi* 
inatruniont^.  Mr.  Saunder  has  been  fortunate  enoin;li  to  stMMiru 
the  help  of  one  of  the  vt'ry  large  instruments.  Prof.  Baniard 
IcArae^l  on  his  last  visit  to  England  of  some  measurements  that 
Mr.  Saunder  wanted,  and  he  t^^nerously  said  that  he  would  make 
themt  but  he  found  that  the  Moon  was  so  bright  with  the  Yerkes 
t«Jescope  that  he  had  to  give  up  such  \vork  after  two  or  three 
night±(.  Sir  David  (Jill  also  kindly  promised  to  liolp  with  some 
measures  made  with  the  Cape  heliometer;  aud  1  hod  a  letter  from 
him  the  other  day,  in  which  he  says  that  he  flnds  it  extremely 
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difficult  to  make  these  nieafturvs.  He  does  not  specify  the  exact 
difficulties  *,  but  it  is  possibly  another  instance  of  a  large  telescope 
being  not  the  best  inBtrument  for  ^uch  work,  nnd  the  smaller 
iustrument,  such  as  Mr.  Snunder  has  himself  been  uning,  may  be 
the  more  suitable  one.  In  the  large  amount  of  Mork  \^hlch  be 
has  not  only  ulreudy  done,  but  still  to  do,  it  is  well  to  know  that 
there  in  a  field  for  moderate  ins t rumen tt-.  Of  conrso  tliirt  dot*  not 
apply  to  phoioyniphic  hirgf  telesco|»es.  The  pbotogmpha  taken 
with  the  large  Paris  equntorial  coudi*  are  indeed  the  mainstay  of 
Mr.  8.  Haunder's  work. 

A  vote  of  thanks  was  accorded  to  Mr.  Niuiuler. 

Hev,  W,  Suiqi^nrts,  This  contribution  to  the  literature  of  the 
spectrum  of  >ova  Persei  1901  consists  of  two  pnjwrs  pn»senttMl 
as  one,  the  second  bt^ing  ;idded  lu  the  form  ot  an  nppeiidix.  The 
first  paper  was  not  ready  for  the  June  Meeting,  but  it  wa«  tinished 
Ixjfore  any  attempt  was  made  on  the  star  jifter  its  encupe  from  the 
summer  twilight;  and  it  was  then  thought  to  lie  the  last  of 
the  notes  on  tlic  spectrum  from  the  Stonyhnrst  sptH-lrogmph. 

On  Au|E;ust  18  a  trial  exposure  was  made  in  order  to  .see  whether 
any  of  the  lines  were  strong  enough  to  impress  the  plnte,  and  the 
result  showed  that,  with  a  well-adjusted  clock-mte  for  n  slow 
trail,  the  spectrum  might  be  photographfd  .•^satisfactorily  ;  and 
'ainee  then  24  phutogruphs  have  been  nhtaiucd  on  17  nights. 
The**e  will  be  discussed  after  a  few  remarks  upon  tht-  tir>t  ^)a^»er. 
which  covers  ground  already  gone  uver  in  4  notes  on  thf  spectrum 
pre.sented  at  the  Meetings  in  March,  April,  and  May. 

The  Hrst  observation  to  be  made  regaids  the  displnceuient  of 
the  hydrogen  lines.  A  reference  to  my  Note  2  in  April  will  ahoM 
that  I  anticipated  very  different  velocities  fr(»m  iho^e  which  have 
reaulled  from  the  measurements  made  since  that  note  was  written. 
The  dark  lines  show  considerably  less  velocity,  and  the  bright 
lines  much  greater  velocity  than  1  expected.  The  method  of 
computation  is  that  suggested  by  Orbinsky.  but  the  spectnini 
of  the  conipiirison  star  (a  Cygni)  was  not  taken  of»  the  sanio  plate, 
I  am  well  awaiv  of  the  seeming  wt^aknebs  of  niv  stnictuiv,  when 
we  look  nt  the  slender  foundations  on  M'hich  it  is  built.  The 
ineasured  intervalsfrom  lf/7to  tht*sevenil  liydrogfu  lines,  including 
H/j,are  given  in  tbeorij^^nal  table,  but  not  i>n  the  scrven- projection. 
They  range  from  no  more  than  7  to  21  mm.  It  will  not  therefore 
be  a  matter  of  surprise  tluit  there  is  so  givat  a  difterence  between 
the  extreme  results  as  45  miles  on  each  side  of  the  mean  velocity 
of  714  miles  in  the  second.  There  are  10  determinations  from 
the  10  separate  intt^rvals  mensurublt*  on  the  plalrs  of  the  Nova: 
and  of  these  the  live  shorter  intervals  were  lacjisured  on  ihtm 

'  [2wfc  uJHnl  StH\  *^~'  1'^  I  1^**1  atUuiidrrsiMjd  tli0  muon  uf  'he 
lidii-ulUef)  witb   \\u:   lielionirlcr  niMvitrv*    wliinli  HnH-*  frO"    liir   (Vtifiiilini 
iu»«l  Inr  Ihi*  Mijurixi-titior   itf  iiuBge»,  And  hn*  ^Ifvuitir  b»'c»  rrfmrd  to  fcr 
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pltttt^s,  the  sixth  int'erval  on  two  plates,  nnd  the  remaining  lour 
longer  lenglhs  ou  one  plate. 

The  bright-line  \eIoeity  must  appear  to  rest  on  a  still  wenker 
foundaiion,  on  account  of  the  breadth  of  the  lines  ;  but  for  these 
meusiirea  tnany  more  plates  could  be  used,  and  the  breadth  of  the 
lines  13  not  so  great  a  druubaek  in  this  differential  method  as  it 
is  to  the  direct  comparisons  with  terrestrial  origins ;  for  in  the 
lat(i>r  method  evervthiog  depends  upon  the  correct  judgment  of 
the  position  of  the  true  hydrogen  centre  of  the  broad  line,  while 
in  the  former  tnt^tliod  the  apparent  scale-centrKS  of  the  lines  .serve 
equally  well,  on  the  ivaaonahle  sup[)ositton  that  the  several 
hydrogen  lines  are  widened  symuietricallv. 

It  should  bo  noted  that  the  discordant  tigures  opposit-e  He  in  the 
table  uf  brighi-linfl  velocity  wonld  be  brought  into  agreement  with 
the  other  figures  if  this  line  were  taken  to  be  the  calcium  line  H. 
But  as  it  rtttnids  it  only  pulls  down  the  mtian  velocity  from  about 
290  to  270  miles.  This  I'ecession  velocity  of  the  bright  hydrogen 
18  too  important  in  connection  with  any  explanation  of  the  starV 
originnl  outburst  to  leave  anytliing  unsaid  uhout  it.  It  must  be 
admitted  that  the  mean  results  froui  both  the  briglit  lines  and  the 
dark  lines  may  be  vitiated  by  a  systematic  error,  owing  toiinBtruracy 
of  the  scale-vniue  of  the  unit  of  wave-lengths  at  the  position  of 
H^.  A  small  error  in  this  would  seriously  affect  all  the  resulting 
velocities  in  the  same  way,  though  not  in  the  Harne  amount.  But 
the  adopted  value  is  the  least  that  could  be  ussigitcd,  and  any  true 
corrtiction  would  be  on  the  side  of  incrf.'asing  the  velocitit^s.  And 
further,  we  have  an  independent  contirmation  of  the  bright 
hydrogen  velocity  from  a  single  photoerraph  on  February  28,  by 
another  prism,  a  direct  compound  prism.  The  constants  of  this 
spet*trf>graph  tir«s  of  course,  quite  different ;  they  were,  moreover, 
determined  by  another  observer  and  by  another  method.  The 
velocily  given  by  this  photograph  is  310  miles. 

The  secoud  observation  to  be  made  on  the  first  naper  regards 
the  changing  spectriun  in  March  and  April,  bi  mv  \ote  3  in  the 
same  April  No.  of  the  A'oticesy  the  spectrum  is  called  iho  alternating 
fpectruin^  and  its  two  forms  are  called  the  non-minimnin  and  the 
minimum  type  spectrum,  so  closely  the  latter  nppeart»d  to  follow 
the  minimum  phase  of  the  slurV  light-ctu've.  In  the  table  projected 
on  the  screen  the  two  spectra  are  designated  the  earlier  and  nev 
ty|>es ;  and  you  will  see  that  the  tiible  shows  conclusively  that  the 
new  type  sjiectruni  is  connected,  not  with  any  phase  of  the  light- 
curve,  hut  with  an  ahsolute  magnitude  of  the  star.  AH  the  earlier 
type  spertra  are  found  to  be  on  dates  when  the  star  was  brighter 
than  4'57  mag. ;  and  all  of  the  new  typ<?  on  days  of  less  brightness ; 
niid  the  one  photogi*aph  on  April  9.  when  the  afar  was  at  this 
magnitude,  4'57,  has  already  l)een  describe*!  in  my  Note  4  in  JVIay, 
as  belonging  iwirtly  to  both  types.  It  swms  theroture  that  on 
thirt  night   the  sjiectrum  wa**  efinght  in  the  process  of  rhanging. 
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The  star's  mn;;nitudes  are  fpoiu  tlio  iiieftsureH  made  at  tbi»  Undrliffi* 
Observaiitrv,  Oxfuni,  and  itiiblished  in  tht*  A'o^V*  of  April  and 
May*. 

Afr.  NevafK  Father  Sidgrcavei*  lays  interesting  viowa  befonr 
u**  ot  tliL'se  features  in  th«  3i|>iftrurii  of  tho  Xovn.  f  am  (»lad  to 
find  that  he  comes  to  the  conclu!>ion  that  the  very  bnght  line  near 
ITy  i.B  not  the  hydrogen  lint*.  He  witatnly  is  to  be  mngratulated 
upon  his  boldness  in  attacking  the  que^tioD  of  vWocities  in  lh« 
way  he  has  done,  and  also  upon  tho  conwatenoy  of  the  remits 
deduced.  He  did  not  mention  that  ther<*  i^  another  way  of 
measurini^  the  velocity,  and  it  will  be  interesding  to  compare 
results.  He  gets  the^e  consistent  results  of  about  700  milea  a 
second  from  what  he  deftcriben  as  the  dark  lines  in  the  xpectram 
in  each  ens*-.  At  the  first  Meeting  of  the  Society  at  which  ob- 
f«ervatir»n8  of  the  Nova  were  dealt  with,  ilr.  Senbrnke  revived  a 
Buggestion  that  the  dai*k  line  which  uppears  on  the  violet  side  of 
the  bright  line  need  not  ne«?t-»ftrily  I>e  the  centre  of  the  true  dark 
line.  1  take  it  that  Kniher  Sidgrcnves  has  meiisnred  the  line 
which  appears  on  (he  violet  side  of  the  bright  line.  IVof.  VogeU 
at  Berlin,  has  measured  these  lines,  and  in  his  uubUnhed  account 
he  inclines^o  the  ^Hew  that  the  ceuUe  of  the  darn  line  is  nut  ween, 
but  is  hidden  by  the  bright  HneoverUpping  it.  The  feature  which 
Father  Sidgreaves  illustniteft  in  his  lant  slide.  Hho>^ing  n  great  ^L 
amount  of  detail  in  many  of  the  bright  linen.  Is  of  verv  great  H 
interest,  and  aUo  those  dealing  with  the  alternation  of  two  diffen'Ot 
spectra.  Tt  occurred  to  me  when  he  was  showing  these  resultn 
tfiut  prolmbly  the  eclipse  of  one  star  by  nuothor  would  account  for 
tho  phenomena  quite  as  well  as  referring  these  change^  in  i*|H*ctrum 
to  a  change  iu  the  temiiorature. 

jVr.  McCUnn  shoueu  snino  photographs  of  the  8|»ectrnm  of  the 
Nova  in  corroboration  of  those  shown  by  I'atlipr  Sidgreaves. 

Iiei\  hj.  LaUfcr.  Miglit  I  ask  Father  Sidgrt-avea  whether  he 
conndiTR  that  any  resemblance  between  the  spectnun  of  the  Nova 
and  of  that  of  a  gaseous  nebula  has  increasetl  or  dimtnishfd  of 
lat©?t 

Mi\  A.  li.  Hinl-x  read  a  paper,  "Experimental  lieduction  of 
some  Photographs  of  Eros  made  at  Cambridge  for  the  netermiiui- 
tion  of  the  Solar  Parallax/'  The  [Miper  embodied  the  first  results 
obtained  with  the  new  photrtgraphic  equatorial  of  the  Cambridge 

*  Kathrr  iSidgrcATeii  exhibitnti  on  the  •crrvii  phuloernphB  vt  tho  iiircHmm 
iJtkAn  un  Aiigiisi  2- nml  Soptt'inlirr  5,  which  •hownl  that  tlic  hTclro*;rii  Iiii«« 
wi*r«  tur  loUi!(>r  ibv  iiruiig  fwiiiirr*  of  tiwi  viirrtriiiii.  'nie\  njt(KapirMj  l<»  be 
djring  out  at  brcmrl  line*  wilhutit  titiniitiig  at  uit*  eil^eft.  Tho  tiiieM  )lt6'ij,  3f/6'a. 
nnd  456-3  lipr  each  rniwed  hy  fotir  briKh'^r  lin*-*  «l  llio  raiiienrxclrml  inU'rr&li, 

with  thr  «frnni;niil  of   Ui(*  fniir  un  (ho  ninm  rpfrniilnl    aiflr.      'tlx'    |in*   i'^6'\   u 
iiO**    >  '        -itnl  flrtt  api-  '  '      ".*       ■       Tuf 

Hue   .  -  49!)^  "uti 

t  ."..    .    -y  J,..  *..,,;^w.     in  MtropAff^..^ „....:..„   ...v..    f,.  ..J,  i.„j,  K 

"Till*  rrortitlilnnop  lA  tW  tt»bultt  N.O.C  ^^iD  tft  Qbff  m»  cJcm*  lltal  in  n 
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Observaton*.  and  with  tlie  new  meosuriug-machine  recently 
described.  The  principal  object  of  this  experimental  reduction 
wtin  to  tesi  the  working  of  u  suggeHtion  made  hy  Mr.  Oowell 
(OhMrvatortf,  1900  December)  that  the  most  convenient  form  of 
phinetar)'  ephemeris  for  astrographic  work  is  a  heliocentric 
epheraeris  in  rectangular  coordinates. 

The  meiigHi-fd  rectangular  coordinates  of  the  planet  were  reduced 
in  the  usual  May  to  ** standard  for  1900*0/'  A  heliocentric 
ephemeris  of  Eros  was,  with  great  kindness,  computed  for  the 
purpose  of  the  experiment  bv  Prof.  MilloseA-ich.  With  this,  and 
the  ephemtris  of  the  Sun  from  the  Rerlinev  Jahrhtuh,  it  was 
shown  that  the  computed  standard  coordinates  of  the  planet,  with 
an  a'^sumi'd  value  of  the  parallax,  can  be  readily  obtained,  and 
nearly  the  whole  of  the  work  can  be  done  on  a  calculating- 
machine.  The  material  used  consJeted  of  fifty-two  expiwures 
made  on  1900  A'oveniber  9  and  10.  In  half  the  exposuren  guiding 
was  by  the  stars ;  in  the  other  half  by  the  planet ;  and  the  two 
series  were  kept  sepamte  throughout.  The  /».  e.  of  the  deduced 
correclioii  to  the  assumed  sohir  parallax  was  in  each  case  +q"'03,. 
aod  th»«  y».  «r.  of  one  emiation  of  condition  j;;o"*096  and  +o"'o88. 
The  difference  between  the  corrections  to  the  panillax  resulting 
from  the  two  series  was  rather  largo;  but  evidencf  was  given  that 
the  discrepancy  should  not,  for  the  present,  be  taken  as  indicating 
u  ayslematic  error  produced  by  the  inentable  trail,  either  of  stars 
or  of  planet,  during  the  exposure. 

The  following  conclusions  wen*  drawn  from  tlie  present  ex- 
perimental reduction: — That  the  small  value  of  the  ft.  e,  of  an 
equntifin  of  condition  gives  hope  ((f  a  good  result  from  the  photo- 
•(raphie  det-ermi nation  of  tin*  *iolar  [uirallax  ;  1  hat  it  will  be  necessar) 
to  use  eight-tigure   logarithms,  nod  consequently  the  centesimal 


pttot(»2mph  tft1(«ii  June  i<),  1901,  no  markeil  dtfl«r«ncfl  wm  not<4.  except  that 
tlie  neDulur  line  \  5007  is  nbuut  ri</hf  tniieH  ha  bright  ua  Hjd  in  l.he  nebnw,  and 
'mtu  et/uiil  U>  it  in  thri  .Y(>t«." 

Thee  in  A*f.  Saeh.  No.  '?74i  (,335  ►•  father  Sittgroarett  auys:  — 

"lane  $007/4^  is  nntvh  Mron^n-  than  XXfi  or  H^,  and  of  tho  tome  groat 
width." 

Prof.  PiekeririK  ^Xmo  Miyt : — 

"One  line.  X  4364.  i«  scon  in  the  iiebuk  but  not  in  the  iVovo,  perlups  owing 
u>  the  nroiiuiitj  of  Hy*'' 

While  in  Ilie  AM.  Navk.,  Father  SidgreaTCs  uvi  :— 

"  Line  436*4  u^  it  now  11  very  {)ruininent  band,  cftnnitlerobiy  stronger  than  lU 
it«igbbour  Uy.* 

Shu  added  tub^qucHtl^i  by  father  Hidffreaves,  mko  heard  the  qutttiom^ 
iitfOfrfrcittf. — The  corrr-ct  reply  to  Mr.  TrfttRer's  quention  is,  I  think,  that  the 
I'tfteniblanco  bcluiwn  tho  flpeclrum  of  thr  No\a  uud  Ihnt  of  u  t^aflt'oup  nobtilu 
liu  iiuTeaxaU  iu  two  uf  the  lines  aud  docreaaed  in  tbruo.  The  likrnee*  id  belU^r 
in  the  strength  of  the  tinea  5007  and  436*4.  and  it  ia  worae  in  tiia  BlrtMture  of 
ibe  line«  4164.  396*9.  »nd  386-9. 
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systLMii,  iti  computing  the  opht*nita*i<les  of  the  .Sun  and  RroA  ;  that 
the  method  of  working  in  rectan^ubir  «>-ordinfltea  throughout  U 
highly  convenient ;  that  it  lends  \invM  tu  the  publication  by  aU 
the  Oft-operating  obserTfttorlcs  of  thoir  results  in  a  form  inimedi- 
Atifly  available  for  ineorpomtion  in  a  final  freneral  solution;  and 
thut  thi'  micrometric  measures  mit;ht  well  be  treated  in  a  similar 
faehion. 

7!Ar  President.  I  am  surt^  wt*  niUKt  all  congratulate  Mr.  llioks 
im  ihe  Hn*t  results  he  has  got  out.  ancl  they  are  none  the  leas 
interesting  in  that  they  bavr  involve<l  muthematical  ealeulatioDs 
whii'li  ore  novel, 

/V-o/,  Turner,  1  also  should  like  to  offer  Mr.  Hints  my  con- 
gratulation on  these  very  tine  results.  Even  his  awond  result, 
which  seems  at  first  some  way  from  t)ie  truth  if  we  accept  Dr. 
(JilTs  parallax  as  accurate,  is  not  ver>'  tar  nwny  from  his  other  one. 
Considering  the  number  of  obbervntiunM  which  will  be  ultimately 
available,  I  should  think  that  errors  such  as  are  here  shown 
will  be  swamped  in  the  general  mean  result.  Individual  errori 
generally  amount  to  something  emisiderable,  even  in  Cap«) 
work. 

JVTr.  H,  (7.  Flummer  gave  an  explanation  of  bis  [taper  printed  iu 
the  Supplementary  Number  of  the  Alouthht  Notices  on  AT.  I^oewy's 
discussion  of  measures  on  astrographio  plates,  and  oIm?  made  some 
remarks  descriptive  of  a  model  which  he  had  made  to  i!lustrat<» 
some  iK)int3  in  the  mathematics  of  peritxlic  orbits. 

Mr.  F.  A.  BtVamxji  showed  lantern-slides  illustrating  his  paj>cr 
on  the  place  of  (he  variable  star  RU  llerculis,  deduc«>d  from 
photograpba. 
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The  following  |>apers  were  aini(mnce<l  and  partly  read  : — 

B,    E,   Barnard,      **  liecent   Obst^rvations   of   the    Poaitian   ofl 
Novn  -AurigiP  made  with  the  40-inrh  Teleicope  of   the  Yerkc" 
Observatory." 

S.  .rl.*S'«wm/«'.     '*  The  Determination  of  8elenographic  Positionrfj 
and  the  Measurement  of  Lunar  Photographs  :  tSecorid  Paper." 

A.  O,  />.  Crommeliii.     **  Kphemeris  for  Physical  OhMervation*  of 
the  Moon  for  1902." 

T.  O.  I/udsou.    "  A  new  Method  eif  ii)t«*rpolatiou.*' 

if.  C.  Pltunwer.     "On  Periodic OrWts  in  the  Neighl>ourhorKl  <>t 
Centres  of  fjibration.'* 

Bev.    ir.  ^'iV/r/rtffit-fx.      "Tim  Specintni  i»f  Nova  Penei  from 
Kebruary  28  to  April  26,  1901." 

A.  C.  D.  Ci'OMwelin.     '*  EphomeH'-  for  Physical  ObaervatiuuH  ol 
Jupiter,  1902-3." 

A,  W.  Uohfrtu,     "  On  the  Variation  of  T  i.Vnlrturi/ 

A    M.  \\\   fhtf  ,ivn;f.     *'  (*oni|iari«i«»n'»   r»f   Oeocnntric   PhMm*  ul 
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Uranus,   Xeptune,  and    the    .Sun,  i.-alculated    froai   NewcombVt 
Tahle«t  with  thoir  Places  calrulattd  from  Lc  \*erriers  Tablf^a,  for 

//.  ff.  Turner.  "  Determinatiou  of  Dr.  Kuatner's  M.ignitudt* 
GquutioD  from  Comparisons  of  his  Meridian  Obsrrvntion»  in  Zones 
+  24°  to  +27°,  with  Meaaurea  of  Photographic  Plates  taken  at 
the  Universitv  Observatoi*)',  Oxfoi^d." 

R  J.Jiellainy.  "On  the  Platre  of  the  Variable  RU  Hert'uHs 
and  r»eighb()iiring  Stars,  from  Phototji-aphic  Mt-aaurng.'' 

A.  R.  Hinks.  *'  Kii*st  Rtdurtion  of  Phoiugraphs  of  Eros  mode 
ai  Canibn'dge  for  the  Determination  of  Solar  Parallajc." 

RwJcliffe  *  i}t»ervat4jri(,  Oxford,  **  Kurtlier  Observations  of  the 
New  Star  in  Perseus.'* 

IV.  H,  Picherituj.  '*  Additional  Xote  on  the  Green  Flash  at 
Sunseu" 


The  following  gentlemen  were  elected  Associates  of  the 
Society : —  • 

Prof.  W,  ]V.  Compbdl,  Director  of  the  hick  Observator}*,  San 
Jose.  California,  U.JJ.A. 

Prof.  J,  ScJidner^  Astrophysical  Observatory,  Potsdam,  (fermanj . 
Ch,  UVejned,  Director  of  the  Observat^r)',  Algiers. 

following  geutleuieu  were  eleeted  Fellows  of  the  Society  ; — 

Spenter  Laoittfjian  Ffgf^hrr,  i^S  Ij3imtiiti<i  Park  Road,  Ealing,  W. 
Prof  Monroe  B,  Sniffer,  Director  of  the  Observatory,  Phila- 
delphia, Fa.,  U.S.A- 

The  following  Candidates  were  proposed  for  election  as  Fellow> 

of  the  Society  :■ — 

Atht&H  Chir}M  MUtt.1  34  Kensington  Palace  Mansions,  De  VeJv 
(iardeits,  W.  (proposed  by  Rev.  C.  D.  P.  Daviea). 

John  f/ind  JicU^  Nautical  Almanac  Oftice,  3  Verulatu  Buildiugs. 
Gray  s  Inn,  W.C.  (proposed  by  A,  M.  W.  Downing). 

Walter  Ertu-9t  BrsUy  ^H.M.  Civil  Service),  75  Ihe  Chase.  Clap- 
ham  Common,  S.W.  (proposed  by  F.  W.  Levander). 

J<im(»  Hcnnj  Booth,  F.R.G.S.,  Schoolmaster,  32  Sunny  Rood. 
^outhpo^l  i proposed  by  William  hanks). 

ArU^itr  Thomas  Cmjia^  A.M.Inst.C.E.,  Rivernook,  De  Montford 
loltiud,  R^^ding  (proposed  by  C.  Uutohiusou). 

JoHjih  Alfred  UnrdcasiU^  3S  Eaton  Square,  S.W.  (proposed  by 
H.  11.  Turner). 

Charlcjt  Sum*ur  Uvfoe,  Ph.D.,  Professor  of  Astronomy,  Case 
Observatory,  Cleveland,  Ohio,  U.S.A.  (pr*>poecd  by  Ambrose 
bwasey). 
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}Villiaiii  (jiflfiff  IhiUhiiisoii.  Rock  Txidgo,  Roker,  Sunderland 
(proposed  by  C.  Hutchinson). 

O,  F,  Johns,  Perth  Observutorv,  Weatern  Australia  (proponeO 
by  W.  E.  Cooke). 

James  William  UvU*\  M.A.,  »c.D,,  Ph.D.,  LL.D..  P.R.a.S., 
F.B.Met.So('.,  113  Eaat  18th  Stnf'et,  Austin/rexas,  X'JA.K.  (pro- 
poaRd  by  Capt.  M.  C.  llepworth ). 

//,  Kruwff  3Vtf/</,  Thorold  (irove,  Sale,  ChesUiru  ^pi'op(WM?d  by 
!3amuel  Chafwood). 

Cnpt.  Miclifiel  Joseph  fySulUvan,  Board  of  Trade  Surveyor,  66 
F«rn  (Jrove,  Hartingtou  Kuu<l.  Sefton  Park,  Liverpool  (proposed 
by  H.  G.  Quirk). 

Ckarl^  Ta'tUiU  *Sj»enc^r,  A.M.lti8t.C.E.,  La  Qainta,  Lyou  Road, 
Harrow  (proposed  by  A.  G,  Fowler). 

R^tt'.  Charles  Lahman  TwtedaU,  M.A.,  The  Vicarage,  Westou,' 
near  Ottley  (proposed  by  R.  Wilding). 


JOINT  MEETIXft  OF  THE  UOYAL 
AND  ROYAL  ASTRONOMICAL  «OCIETlFJS. 

In  accordance  willi  a  convention  made  by  the  Ecli[»«e  Committee  of 
the  Koyal  and  Royjil  Asti-onoiiiical  Societies,  a  .Foint  Meetiuf^of  the 
two  Societies  was  held  in  the  rooms  of  tfie  former  on  October  3 
at  4.30  P.M.,  to  receive  the  Reports  of  the  Observers  sent  out 
under  the  nuspices  of  the  Committee  to  obeerve  the  Total  8o1ur 
Eclipse  of  May  [8  last. 

Sir  WfHinin  Hiujij'ms,  President  R.N.,  took  the  chair.  Dr. 
GlaUhsrt  President  R.A.S.,  sal  on  his  right,  and  the  Secretaries  of 
both  Societies  occupied  aetiis  on  the  duia.  There  ^%as  a  fuU 
attendrtnce  of  membera  of  both  Sot-ieties.  After  a  few  words 
explaining  the  reamtn  of  the  meeting.  Sir  W.  lluggius  called  upon 
the  speakers  in  turn. 

Mr.  ^^eivull  showed  photographs  of  the  corona  taken  vntU  the 
4-inch  photoheliograph  with  negative  magnitier,  which  Una  been 
used  in  many  recent  eclipses  in  carrying  out  the  programme  of  the 
Joint  Permanent  Eclipse  Committee.  He  pointed  out  that  th*« 
type  of  corona  was  that  associated  with  the  sun-spot  miuimum. 
The  eastern  equatorial  region  of  the  corona  was  unusually  per- 
turbed, and  there  were  many  prominences  to  be  seen  00  tb<'^ 
eastern  limb  of  the  Sun.  Mark^si  arches  were  also  to  be  stvn.fl 
especialiy  in  the  S.E.  quadrant,  of  strikingly  symmetrical  form,™ 
similar  to  those  photographed  by  the  Astronomer  Royal  in  189$. 
The  WGfltern  regions  ot  the  corona  werc^  more  quiescent  in  app^ar- 
aoee  aud  there  wa^  in  the  luei  photograph,  taken  about  15  secoiMU 
before  totality  was  over,  a  stnmg  hand  of  light  close  to  the  limb 
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over  a  i-ousiderable  arc  of  the  limb,  forming  a»  it  were*  a  dofinite 
layer  with  compui-atively  sharp  edge  and  similar  in  some  respects 
to  the  a T>p*»a ranees  notf^d  by  Sir  X.  Lockyer  lost  year. 

lie  also  exhibited  a  photograph  of  the  **  fla»l»  *"  spectrum  taken 
u-ith  an  objectivf^-g^rating  8pectn>graph,  giving  large  aiR(>ersion  in  a 
short  range  of  ''ptNrtrum  including  litrle  more  than  the  region 
between  the  hydrogen  lines  H-y  and  Ho.  Four  photographs  were 
obtained  wnth  this  instmment :  one  of  them  shows  the  blue  coronal 
ring  at  A  423 1  ;  two  others  show  the  spectrum  of  the  crescent 
,b<&fore  and  after  totality  :  and  as  each  of  these  contains  both 
right  and  dark  lines,  they  should  be  serviceable  in  the  study  of 
wave-lengths,  &c.  In  one  of  the  photograph-*  more  than  90  bright 
crescents  have  been  counted  in  a  range  of  8|>ectrum  of  rather  less 
than  100  tenth-metivs. 

He  stated  that  he  had  examined  the  green  coronal  ring  witli  a 
jtKcond  objective-gi-ating  and  could  detect  no  sign  of  structure 

of  polar  streamerb. 

Lastly  ho  showed  photographs  of  the  corona  taken  «ith  a 
polarizing  i-amera.  These  exhibit  marked  polarizatiou  not  only 
□ear  the  hmb,  but  also  remote  from  it.  He  stated  that  he  had 
aimed  at  getting  a  series  of  photographs  with  related  exposures, 
in  order  to  study  the  proportion  of  polarized  light  in  the  corona 
at  various  distances  from  the  Sun's  limb.  The  value  of  the  plates 
as  a  series  was  greatly  diminished  in  consequence  of  the  inter- 
ference of  cloud  that  i)artiaUy  obscured  the  corona  throughout 
totality ;  for  inBtance,  the  S-seconda  exposure  rUows  less  than  the 
2-seconds.  But  as  each  plate  has  two  images  on  it.  made  simul- 
taneously by  two  similar  lenses,  one  pnnidod  with  polarixing 
apparatus,  the  other  without,  material  hss  at  any  rate  been  secured 
for  the  determination  of  the  i-elatire  amounts  of  polarized  and 
anpolarize<I  light  in  deKnite  regions  of  the  corona.  Mr.  Newall 
referred  to  the  generous  asaistauce  given  by  the  Dutch  authorities 
to  those  who  hmi  gone  to  Sumatra,  and  stated  that  he  owed  much 
CO  the  effirient  help  rendered  by  Dr.  L.  Wallueo,  who  hod 
volunteered  to  come  from  Burma  to  Sumatra  to  assist  in  setting 
up  the  instruments  and  also  in  the  observations  during  the 
edipse. 

Sfr.  Dyson  stated  that  be  and  Mr.  Atkineou  hid  been  more 
succe.tsful  in  Sumatra  than  they  had  ex]>ei!ted  from  the  lar^e 
amount  of  cloud.  The  large-scale  photographs  were  exeellent  and 
thoned  a  large  amount  of  detail  in  the  corona,  the  most  interesting 
feature  being  a  triple  iirch  round  a  large  prominence.  The  small- 
scale  photographs,  covering  a  tield  of  15°  round  the  ^\u\^  showed  a 
number  of  stars,  the  faintest  being  of  the  6th  magnitude,  and 
e«(tablished  the  fact  that  no  intra- Mercurial  planet  as  bright 
as  4"**o  could  have  been  within  the  field.  Sp«jctra  of  the  *'fl-Lsh  *' 
were  obtained  at  second  contact,  and  extended,  two  spectn>- 
scopes  used,  from  D^  to   X  3396.     The  s[)ectra  of  the  corona 
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showed  a  eoiitiuuoufi  8]K>c*trum  reaching  3'  nr  4'  froto  the  limb. 
\o  ab8orption-lin«3s  art*  shovriu  The  hoes  at  A  3384,  34  in  thu 
iiltra-violut  ar**  strongly  t«bo\Mi.  The  well-known  linen  vav  all 
shown,  but  no  new  lines.  The  pliotogmphs  should  give  very  fwir 
*lt^lermiiiations  of  wave-length. 

Mi\  AMauiuftr  said  that  his  ntatioti  liad  l)een  fixed  at  the  Boyal 
Alfred  Observatory,  Mauritius*,  sevenil  photographs  of  which 
he  .showed  on  the  screen.  Tliis  Observalory  waa  unfortunately 
planted  in  the  most  unheallhy  part  of  the  islond,  the  ftit4j 
having  t>een  chosen  before  malana  had  become  endemic  thdre. 
The  unhealthinessof  the  site  greatly  interfered  with  t  he  usef uloeaS' 
of  the  Observatory,  and  in  the  interests  of  science  it  was  much  to 
be  desired  tliat  it  should  be  removed  to  the  higher  ground  in  the 
centre  of  the  island. 

Mr.  MnnmUr  continued  ihat  his  mission  bad  been  to  act  in 
concert  with  the  Dimctor  of  the  Ro3'a1  Alfred  Observatory, 
Mr.  T.  F.  Clajtton,  iu  the  observation  of  the  eclipse,  and  in 
cuusequenee  Mr.  C'laxton  and  he  joined  forces,  and  worked 
tf^ether  as  though  they  t'omi>osed  but  a  single  observing  party. 
Their  united  equipment  included  three  cameras,  each  with  an 
aperture  of  4  inchej*,  but  giving  images  of  the  Moon  respectively 
8  inches,  2*4  inches,  and  o'j  inch  in  diameter;  the  varistiou  iu 
scale  being  adopted  iu  order  to  secure  as  far  a«(  possible  a  good. 
representation  of  the  diftVrent  |>oi*tion8  of  the  corona.  Mn-] 
Maunder  had  also  brought  out  an  efiiiipnient  of  her  own,  the 
principal  component  of  which  wrw  a  4  j -inch  Cooke  photo-visual 
tele-icope,  kindly  lent  to  her  by  Mr.  (i.  T.  Newbegiu,  .She  )iad 
communicated  her  report  to  tht*  Joint  Eclipse  Committee,  and  he 
was  permitted  to  refer  to  it  now ,  as  well  an  to  bis  own.  With  these 
various  instruments  they  had  sectired  a  largo  number  of  good 
photographs  of  the  corona,  the  ?«ky  being  cloudless  at  the  time  of 
totality,  though  the  air  wac  far  from  steady,  and  nothing  like  so 
tnuispai'ent  as  iu  the  eeli|ise!(  of  1898  aud  1900.  Mr.  Maunder 
Hhowed  Hevoral  of  the  photographs  on  the  screen,  and  dn?w 
particular  attention  to  the  crossing  of  the  coronal  rays  in  the 
S'.li.  strcamt-T,  as  if  one  Htreamer  were  being  viewtnl  through 
another,  and  to  a  remarkable  »hirk  »tr*eak  rutting  across  a  number 
of  north  polar  *•  plumes  "  in  a  slatiting  direction.  Mr.  Maunder 
alM>  i'alJed  attention  to  the  succesn  of  an  attempt  t-u  compare  the 
general  illumination  at  mid-totality  with  that  during  twilight 
after  sundown, 

•S'tr  yoruiint  Locl-t/tr  ott'ei-ed  a  le«  wonl»  of  congratulation 
to  the  observers,  wno  he  thought  had  been  very  successful 
remembering  the  comparatively  l«id  sky  v^hich  prevailed,  />i-. 
fj'luisf»ef  also  complimented  the  obneneirH,  and  the  proceedings 
were  brought  to  a  close  by  a  iihart  !«]>e«ch  to  the  Mme  rflfiect  by 
JSir  William  Uuygins. 
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THE  BRITISH  ASTRO N(LMICAL  ASSOCIATION. 

Tbk  Aunual  Geuei'al  Meetiug  of  tbe  British  Astronomical 
Ashociation  was  held  on  Wednesday,  the  30!  Ii  October,  at  Sion 
t'oilegy,  Mr,  G.  M,  Seabrokf,  F.h\A^.  (Presideut),  iu  the  Chair. 

Thi:  Minutes  of  the  previous  aunuiii  meeting  ha>ing  htH'.n  read 
and  contirmed,  the  name«  of  twelve  candidates  for  meniber8bij> 
Wfesre  read  and  parsed  for  Husj>eu6iun,  and  tbe  el^tiou  of  two  new 
Members  by  the  Council  was  conHrraed. 

Tbe  scrutineers  of  the  ballot  for  tb©  election  of  the  Coimcil  for 
the  ensuing  seatsiou  reported  ttiat  tbe  following  ladies  and 
gentlemen  had  been  duly  electe<l : — Pi-mdent :  Air.  G.  M.  Sesbroke. 
Tice-PrfmUnis:  Rev.  J.  >I.  Bacon,  Mre.  Walter  Maunder,  Dr. 
Ittuac  Eoborts,  a]td  Mr.  W.  11.  Wesley.  Treasurer:  Mr.  W.  H. 
Maw.  LUfrar'ntH'.  Mr.  F.  W.  Levander.  Secretaries:  Messns. 
A.  C.  D.Crommelin  and  .1.  G.  Fetrie.  Other  Meynbera  of  the 
Oouncit:  Miss  G.  Bacon,  Mr.  (r.  F.  Chniubers,  Mr.  A.  Fo\vler» 
Mr.  W.  Lvnn,  Mr.  F.  MeClean.  Mr.  G.  J.  Xewbegin,  Miss  M.  A. 
Orr,  Mr.  S.  A.  .Sauuder,  Sir.  0.  Smart,  and  Mr.  C.  T.  WbitmelJ. 

The  MtM*ting  unanimously  confirmed  the  following  appointraentst. 
which  had  been  made  by  the  Council :  £t/u»r,  Mr.  F.  \V.  Levander. 
fXreclitre  of  tJie  OfHa-rviiuj  Seciioug:  Sun„  Bev.  A,  L.  Corlie;  Moon, 
Mj,  W.  Qoodaere;  Mtrntnj  mul  Venvs^  Mr.  H.  McEwen ;  Mars, 
Mr.  E.  M.  Antunittdi ;  Jupiter^  Mr.  A.  Cottam  ;  Sutum^  Mr.  G, 
M.  Seabroke ;  Comets,  Mr.  K.  W.  Maunder;  Metct/rs  ami  Aurora^ 
Mr.  W.  E.  Bettley  ;  VariaU,  SUav,  Col.  E.  E.  Markwick  :  Photo- 
'jraphy,  Mr.  R.  Wilding ;  and  Zotliacul  Lights  Mr.  11.  O.  Barnard. 
The  report  of  the  Council  uu  the  work  of  the  eleventh  seasiou, 
tcjgother  with  tbe  linancial  statement,  were  then  presented,  aud 
were  on  the  motion  of  -)//•.  ffolmes,  seconded  by  Mr.  Ohntwoodf, 
unanimously  adopteii. 

Mr,  Ltjan  pru|>oscd  a  vote  of  thunka  to  the  retiring  Members  of 
the  Council — Dr.  Downing,  Mr.  J.  Gore,  Mr.  A.  Kennedy,  Capt. 
\oble,  and  Mr.  Thwuiles  —which  \\xi»  duly  »econded  and  carried. 

The  auditors  (Messrs.  Henrv  Ellif*  and  Gordon  W.  Miller)  and 
the  scrutineers  of  the  ballot  (Me&srs.  A.  J.  8,  Adams,  D.  Avenell, 
and  T,  Clapton),  and  Mr.  Tyson  Crawford,  who  kindly  lent  bis 
offices  for  the  scrutiny,  were  accorded  a  vote  of  thanks. 

77*«  Hev.  t\  I),  P.  Davicn  moved,  and  Mr.  IIo<U/e  seconded,  a 
motion  to  delete,  from  No.  3  of  the  *'  Regulations  for  the  Loan  of 
Instruments,"  the  Clause  pn»viding  that  borrowt^rs  '^  must  have  had: 
nrovioua  experience  with  the  class  of  iustrumeiitri  they  propose  to 
borrow,"  uhich  wascarriwl. 

7?u!  President  then  moved,  un  behalf  of  tbe  Council,  tbe  following 
addition  to  Rule  Will.,  which  provides  for  the  management  of 
the  affairh  of  tht*  Association  by  tbe  Council : — *' They  may  aUvr 
make  regulations  for  tbe  managt^ment  of  tbe  library  and  tbe 
collection  of  kntern-nlides,  the  loan  of  instruments,  and  for  other 


446 


British  Anironomical  Association.       [No.  312, 


LjurpOE««'H«  unci  afterwards  alter  and  amend  tbe  same,  such  ri^- 
latioDS,  alterations,  and  amendineura  bein^  subject  to  the  approval 
of  the  Members  of  the  Association  in  general  meeting  assembled. 
And  such  regulations  shall  be  subject  to  alterations,  or  to  h<* 
rescinded  or  added  to,  in  the  Baine  manner  as  a  rule  or  by-law  of 
tho  Association."    This  was  seconded  by  Mr,  WhitmeHami  carried. 

71u  PrefuUnt  then  delivered  the  annual  addr**s.«.     He  congratu- 
lated tbe  Association  on  having  laid  a  firm  foundation  and  one  that, 
so  far  as  they  could  see,  would  uphold  it  indefinitely  for  years  to  A 
come.     Its  numerical  strength  and  the  uttendance  at  its  meetings  ( 
were  well  maintained.     The  work  of  the  observing  elections  bad 
been   continued   with   the   usual  nssiduity,  and   had    n?sulted  in 
reports  from  the  sections  relating  to  jNIars,  Meteors,  Jupiter,  and  A 
Saturn  bein;;;  issued  during  the  past  sest^ion.     The  dividing  of  th<^  V 
members  into  sections,  under  their  several  chiefs,  bad  been  a  means 
of  bringing  together  those  interested   8]>ecially   in   tbe  several  _ 
subjects,  and   giving  an  interest  in  the  work  which -he  thought  A 
would  not  otherwise  be  tbe  cose  ;  and  the  fact  that  there  were  * 
now    1 153    members    showed    how     many   possensors   of    small 
instrumental  means  were  interested  in  some  branch  of  a8trr>nomy. 
Tbe  fact  that  there  were  so  many  branches  of  the  si-ience,  all 
connected  with  unt.'  another  and  int<*rwoven,  made  it  of  interest  to 
minds  differing  much  in  lines  of  thought.     There  was  room  for 
the  mathematician,  the  chemist,  tbe  physicist,  and  others,  all  of 
whom  might  follow  their  several  special  lines.     Mr.  Seuhroke  then 
prticeeded  to  review  the  astronomy  of  tbe  past  year.    He  congratu- 
litud  Sir  Caiid  Gill  and  Prof.  Kapteyu  on  the  completion  of  the 
Cape  *  Durchmusterung,'  the  last  volume  of  which  nad  appeared, 
forming   a  complete   photographic   survey    of  a  portion   of   the 
Southern  Hemisphere  as  far  aa  the  jmrallelof  19"  South  Declination, 
and  containing  the  largo  total  of  454,5^4  ^tars  which  had  been 
measured  on  the  plates  and  catalogued.      He  described  briefly  the 
work  achieved  during  the  Solar  Eclipse,  and  related  the  circom- 
fitances  in  connection  with  Nova  Perwi.     He  then  gate  a  lucid 
and  valuable  addi-ess  on  the  present  state  of  our  knowledge  of 
the  ether,  summing  up  the  evidence  for  and  against  l>elief  in  its 
oAisteuce. 

Mr.  Maw  proposed  a  hearty  vote  of  thanks  to  tbe  President  for 
his  interesting  and  suggestive  address,  which  was  accorded  by 
Acclamation. 

The  Pr^HtiiriU,  after  brietly  aoknow ledging  1  he  compliment, 
announced  that  as  the  next  Me»'tini;  would  be  the  looth  Meeting 
of  the  Association,  it  was  pi-oposed  to  hold  a  f'onversHzione. 
coHuneucing  at  8  o'clock,  in  place  of  the  ordinary  metiting,  and 
that  the  December  Meeting  would  be  hold  on  the  18th  instead  of 
the  25th  of  the  month- 

Mr,  Vrammtlin  read  a  not«  on  Nova  Persfti,  by  VuL  MurkwitX; 
and  some  notes  by  Mr.  Ah.i\iiitd€r  Smith,  of  Dallieattie,  on  certain 
effects  exhibited  bv  No\*a  Per»ei,  and  9everul  lantem-^Wde*  wen? 
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flhown  in  illustration.  On  some  photograpbt  taken  by  Mr.  Smith 
in  August  and  September,  the  image  of  the  star  was  found  to 
resemble,  in  generul  app«^rani.i%  a  circular  sun-sjwt  haviuj^  a  dark 
nucleus  or  umbra  in  the  centre,  w  hich  «as  surrounded  by  a  lightex 
fringe  or  penumbra.  Another  negative  (taken  in  March)  rihowed 
that  the  image  of  the  Nova  haa  at  that  time  the  usual  iitellar 
aspect,  u  ci reams tanc*  which  indicated  (whether  the  aureola  bad 
an  optic4il  origin  ur  not)  that  important  changes  had  t-aken  place 
in  the  physical  condition  of  the  star  during  the  interval.  Mr.  .Smith 
had  come  to  the  conclusion  tliat  the  aureola  had  no  actual  oxistonce 
in  nature,  and  from  the  evidence  available  it  would  seem  to  be  due 
to  some  peculiar  kind  of  luminous  radiation  of  a  different  wave- 
length from  those  rays  emanating  from  oi'dinary  stars.  The 
abnormal  rays  would  not,  therefore,  focus  at  the  same  plane,  and 
they  consequently  got  an  aut-of-fcx:us  image.  If  this  explanation 
was  eventually  proved  to  be  correct,  it  was  a  circumstance  of  very 
great  interest,  and  was  quite  unique  in  the  history  of  stellar 
photography. 

The  PratifletU  announced  that  the  discussion  on  these  notes  and 
slides  would  be  adjourned  until  the  December  Meeting. 


THE  ROYAL  NUiTEOEOLOaiCAL  SOCIETY. 

1*HB  opening  Meeting  of  this  Society  for  the  Session  wan  held  on 
Wednesday  evening,  tlie  20th  Xovcml)er,  at  the  Institution  of 
Civil  Bngineers,  A/r.  W.  //.  Dineg,  B.A.^  President,  in  the  Chair. 

A  paper  by  Mr.  A.  /^wreuce  RoUJi,  on  "  The  Exploration  of  the 
Atmosphere  at  ISea  by  means  of  Kites,"  wjis  read  by  the  Secretary. 
The  author  has  for  bomo  years  past  devot(.*d  his  attention  to  the 
use  of  kites  to  obtain  meteorological  observations  at  the  Blue  Hill 
Observatory,  Mass.,  U.S.-A.,  ana  he  has  successfully  ctirried  on  the 
work  of  exploring  the  air  there  to  a  height  of  three  miles  by 
several  hundred  kite  flighls,  executed  in  varied  weather  conditions, 
whenever  the  velocity  of  the  wind  exceeded  twelve  miles  an  hour. 
Certain  types  of  weather,  however,  such  as  anti-cyclones,  accom- 
panied by  light  winds,  can  rarely  be  studied.  Mr.  Botch  now 
proposes  the  employment  of  kites  carrying  meteorographs  on 
steamships,  especially  on  vess^^ls  cruising  in  tropical  oceans.  He 
has  himself  demonstrated  the  practicability  of  this  scheme,  as  on 
August  22nd  last  hi*  raii^tnl  a  kite  to  an  elevation  of  half  u  mile 
from  a  tow-boat  in  Massachusetts  Bay,  when  the  velocity  of  the 
wind  at  sea-level  varied  between  six  and  ten  miles  an  hour.  At 
the  end  of  the  same  month,  when  crossing  the  North  Atlantic 
from  Boston  to  LiveriK>ol  on  the  steamship  '  CommonweaJth,'  be 
was  able  to  raise  kites  carrying  a  meteorograph  to  an  altitude  of 
t8oo  feet  on  live  days  out  of  the  eight.  The  chief  feature  of 
thea4»  reconls  was  the  rapid  change  of  temperature  with  height. 
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A  paper  by  Prof.  J.  Milne^  F.Ii.S.^  on  ••  Mpteorolo^cal  Ph»- 
nomenn  in  Rt-lation  to  Changes  in  the  Vertical/'  was  also  rend  by 
the  Seci'etaiy.  Whi^n  resident  in  Japan  some  yenn  ago  tlie 
author  oarried  ou  numerous  objiervations  by  seismograpLs  for 
ascertaining  changes  in  the  vertical,  and  found  that  the  more- 
iroportani  displacement-s  of  the  horizontal  pendtilum«  are  of  three 
types,  namely,  "  iiitermediat©."  **  long-  '  and  "  ohort-period " 
wandering*.  During  the  last  five  year?  Prof.  Milne  naa  had 
continuous  phofographic  reoords  of  a  hori7x>nt«l  poudulum  at  hi* 
residence  at  Shide,  Isle  of  Wight,  and  he  now  makes  a  conipanson 
of  these  records  with  the  ueather-conditions  prevailing;  during  the 
first  six  months  of  1901.  He  says  that,  assuming  that  a  loi-ah'ty 
can  be  chosen  where  the  diurnal  wave  and  efFwts  due  to  rain  anJi 
desiccarion  arc  :4mal!,  which  iiis  observations  indicate  as  possible, 
records  of  whiit  app^'ar  to  be  the  effects  due  to  barometrical 
gradients  raay  be  obtaineil.  AA^hen  these  are  large  and  ap])ear 
suddenly  the  movements  of  the  pendidum  may  be  marked.  At 
Shide  the  westerly  displacemeut  of  a  pendulum  has  for  wvenil 
yearn  post  bcuu  regarded  :is  indicating  the  approach  of  bad 
weather. 


The  Determination  of  Jupiter^ m  Mass  from  the  Capt 
Observatioiis. 

ArvEB  pjrof.  J^ampaon's  latest  cHticiem  •  of  my  detenninatiou 
the  mass  of  Jupiter's  system  from  the  Cape  heliometer  observations, 
it  seems  desirable  to  diM-uss  the  points  ia  question  at  a  somewhat 
greater  length  than  1  di<I  in  my  fir^t  reply,  in  order  that  no  doubt 
may  ron»ain  as  to  ihu  extent  to  whicn  my  treatment  of  these 
observations  was  adequate  and  the  results  derived  by  me  are  to 
be  trusted. 

t.  As  to  the  Hrht  point,  I  hasten  to  confess  that  Marth  has 
indeed  neglected  part  of  the  jH<rturbations  in  the  mean  difltanoen. 
The  term  "  menu  distance  "  is  somewhat  vague.  The  constant 
part  of  the  indius-vector  couHiMts  of : — 

I :  The  meun  distance  as  computed  by  Kepler's  third  law 

pure  and  simple. 
11  :  The  correction  due  to  tbc  compres^-iou  of  Jupiter. 
Ill :  The  correction  due  to  perturbalions  of  the  first  order  by 

the  Suu  and  the  other  sntelliles. 
IV:  The  c<»rrection  due  to  perturbatioua  of  higher  orders. 

Wluit  Laplaoe  calls  "mean  distance "  is  I  +  Il,  to  which  fai* 
subaequeutly  udd^  III  as  **  perturbatiouh  *'  and  neglects  IV. 
Souillnrt-  takes  I  +  H-|-lll  for  the  '*mean  distance**  and  adds 
IV  as  "  |terturlttition>.*'  Xow  Miirth  hnf  taken  Loplace's  detUu- 
tiou    of    the   *•  mean    iiistanee "   (I-f-IIi   and    Snuillart's    •*  per- 

•  8»  p.  nfi. 
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tiirbation»"  (IV'),  and  cousequently  the  ijerturbations  of  ih«  tirat 
order  (HI)  havo  dropped  out.  How  t-his  error  escaped  my  notice 
18  of  little  importance  now;  probably  the  explanation  muat  be 
Boagbt  in  the  fact  that  there  ha«  been  a  long  intervnl  of  time 
between  the  checking  of  the  "  mean  distfttices  "  and  of  the  "  per- 
turbations.** But,  whatever  the  origin  of  the  mistake  may  be,  I 
am  greatly  indebted  to  Prof.  Sampson  for  pointing  it  out  to  me 
and  thus  enabling  me  to  correct  it. 

The  neglected  perturbations,  ex  prettied  in  the  respective  mean 
di^taneea  aa  units,  are: — 

—  o'oooooj,     H-O'oooool*,     +o*ooooi6,     +0*000052. 

These  quant  it  ieit  should  thus  be  added  to  Marth'tt  expressions 
for  the  mdii  vectored  (.V.  N,  li.  p.  5i4-i5>.  The  maximum 
geocentric  effects  are : — 

(a)  .     .     .     o*''ooo,     o"*ooo,     -|-o"'oo6,     +o"*o34. 

It  is,  of  eounse,  eo«v,  bv  means  of  the  coefficieutf^  •   =—  and 

on 

^,    to   compute   the   corrections  to  each   tabular   diittaiioe   and 

position-angle,  and  to  derive  the  resulting  corrections  to  the 
right  hand  members  of  the  normal  equations.  As  my  solution 
gives  thi-  unknowns  in  tvnns  of  these  right  hand  members,  the 
i-orresponding  corrections  to  the  unknowns  may  be  found  at  once. 
As  might  have  been  expected,  the  position-angles  are  not  affec(^?d 
at  all.  From  the  right  hand  members  of  the  distance  eqnutiona  I 
find  the  following  corrertions  to  the  values  of  the  unknowns,  to 
M'hicb  i  have  added  the  probable  errors  as  found  in  my  paper : — 


3^  = 

+  0*00382 

+  000188. 

^A/r  = 

+  0-0002 

+  0*0150. 

it?  = 

—  0-00I2 

o*oi7o. 

Z:,k^  = 

+  00096 

0*0241. 

|fc,= 

—  00007 

0*0289. 

2A'',  - 

— o'ooi7 

o'O097. 

ic^^^ 

+  0*0003 

o-oi8i. 

.•a«,  = 

+  0*00024 

+  0*00625. 

?AA,  = 

+  o'ooo  1 7 

0-00620. 

?A..= 

+  0-00072 

0*00388. 

aAi-,  = 

+  o'ooio6 

0  0091a. 

aA«.= 

+  0-0002  2 

0*00219. 

3A\  = 

— o'ooo6o 

0'00302. 

fA..= 

+  0*00045 

o*ooi2r. 

^At,= 

—  0*00096 

0*00441. 

ar,- 

—  0*0050 

+  00211. 

hu  = 

-0*0004 

+  0*0502. 

*r.= 

+  0*0025 

o'oi56. 

5y.= 

+0*0014 

00181. 

&-,= 

0' 00000 

000783. 

«y*- 

—00021 

0*0251. 

Ttie  unknowns  Ap  and  A9  (i.  e.  the  inclinations  and  nodes), 
which  Cepend  on  the  position-angles,  are  not  affected. 

It  will  be  seen  thai,  with  the  exception  of  5/j,  the  corrections 
to  all  the  unknowns  are  negligible  compared  with  their  prolwble 
errors,  aod  are  of  a  mere  formal  character.     I'rom  the  correction 

*  Th«n  ooefflcieiitii  are  not  f^'ontainrd  in  my  papar.  bitt  will  t>B  publii*litd. 
tog«liter  vitb  the  otiter  detAib  of  th«  obwrTniions  aud  r«ducbonM,  in  not.  vUi. 
part  ii.  of  tb«  '  C^pe  Annals' 
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to  ^   we   find  the  foUowing    correction    to    tbe   reciprocal   of 
the  masa : — 

(ft  =    +0'I20. 


m 


lOO 


The  true  ralue  of  M  as  derived  from  the  Cape  observationa 
is  thus 

M  =  1047346  ±0070, 

which  happpna  to   be   exactly  identical  with  Newcomb'a  ralue, 
«047'35  ±«>''545*- 

2.  *'But"  (I  quote  Prcf.  Snmpson'a  wordfl)  "this  ie  not  the 
chief  point  of  my  objection  to  Marlli's  numbers."  If  J  understand 
Prof.  Sampson'a  meaning  correctly,  hia  chief  point  of  objection  to 
my  work  may  be  briefly  stated  thus :  — 

a.  The    adopted    value    of    JL*    is    ontaide    the    limita    of 

possibility. 
6.  I  ought  to  have  determined  a  correction  to  JC 
e.  The  iii6uenoe  of  the  uncertainty  of  JA'   on   the  derired 

correction  to  M  it>  such  that  the  latter  correction  is  not 

reliable. 

I  will  roply  to  thfse  three  points  in  succewion. 

a.  Prof.  Sampson  objects  to  the  value  of  2h'  (0*0247187),  which 
waa  taken  by  Souillart  from  Damoiseau's  M8.  memoir.  It  would 
be  intere«ting  to  know  by  what  process  Prof.  Sampson  derived 

from   this   value    the    ellipticity    p  =  rTTT^-      Apparently   the 


formula 


(') 


13-492 

P  -  J  +  i^ 

was  used.     Now  this  formula,  though  theoretically  correct  (apart 
from  the  neglect  of  quaniitit-s  of  the  order  of  p^)^  is  misleading  in 
the  practical  application.     Firstly,  not  the  value  of  J,  but  that  o€ 
Jh*  is  the  quantity  involved  in  the  theory  of  the  satellites,  and 
the  value  of  J   itself,  which   must   be   used   in   the   formula  (i), 
<*onsequeutIy    depends   on   the   adopted    value   of   6.    ur   of    the 
appan^nt  equatorial  diameter  d  of  Jupiter*s  dii^  at  mean  distance 
{5-20280).     Alt<!ution  wus  called   to  this  point  by  Colin  (Att. 
Nach,  3404,  pp.  327,  328;  and   by  myself  (*  Discussion  of  Uelio^j 
meter  Observations,  Ac.'  p.  8j,  lootmite).     Secondly,  not  0,   but] 
the  velocity  v  of  aiiaJ  rotation   is   the  quantity  derived  from   Ihoj 
nbaervations,  and  ^  again  depends   on  the  adopted  h  or  d.     Tho^ 
furmula  ( i )  thert'fore  t»nt(un!»  implicitlv  the  UDknou  n  diami'ter  f>, 
and  can  not  be  used  to  compute  the  value  of  p  convsponding  to  a 
particular  value  of  Jfr',  unless  some  assumption  is  made  as  to  the 


*  I  r»f  rot  havinf  roada  a  mutftkc  id  mjr  p*p«r  by  quoting  ih*  proWbl« 
of  ICffwmnih'a  nuua  *•  +o'o6^,  thit  being  \ht  mrQU  armt. 
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v^lue  of  b.  Tliis  fact  was  pointed  out  by  me  {I.e.  p.  S4, fiMtnoU*). 
If  inHtfad  of  (i)  the  more  correct  formula  given  ia  my  paper 
(p.  84.  formula  10)  is  used,  and  if  iu  the  terms  o[  higher  ordera 

we  take  />  =  — ,  we  have  (see  also  Cohu,  Le.  p.  330)  : 

The  value  of  h  implied  hy  Souillart's  values  of  the  mean 
diittances  (Souillnrt,  ii.  p.  10)  and  the  adopted  value  of  M 
(10477)  ^8  logics  6'6684io  — 10,  L'orreMpouding  to  c/ =  36"'Q5i. 
J&\  expressed  in  this  value  of  /*  aj<  unit,  is  ooj47i87.  Thus,  if 
we  uneh  t<i  adopt  another  value  of  (/  we  muHt,  in  the  formula  (2), 
take 


0*0247 


<''Ty- 


The  value  of  ^  is  given  bv  the  formula 


/ 


M(t+5mV 


If  wo  adopt  w  =  2»r/o''*4i359,  we  get  for  the  values  of  p,  corre- 
sponding to  the  apparent  diameters 

36"'95t     37"'o»     38"'o,     39"-o, 
r^fspertivt-ly 

1/14-92,      1/14*90.      i/i4'46,      1/14*00, 

none  of  which  is  ontaide  the  range  of  possibility.  The  first  of 
these  values  ia,  of  course,  the  one  implied   by  the  date  a-lopted 

^by  me.  U  ie  to  be  regretted  that  Prof.  Sampson  did  not  state 
which  value  of  h  (or  (/)  he  used.  The  simple  statement  that  the 
formula  (i)  was  used  might  easily  give  rise  to  the  suspicion  that 
Prof.  Sampson,  to  continue  his  own  metaphor,  has  aottially 
ttranded  on  a  rock  on  which  u  warning  lighthouse  ha^  been 
pBCted  by  CohTi  and  myself. 
'  I  may  further  remark  that  '*  if  any  of  the  dififerent  means 
collected  by  [me]  had  been  adopted  for  p/' and  any  acceptable 
I  value  for  6,  and  if  theu  Jfc*  had   been  computed  by  the  ct}rrect 

formula  (2),  I  would  certainly  have  found  a  value  not  differing 
very  much  from  the  adopted  value  0-03472,  which  was  prceumably 
derived  by  Damoiseau  from  the  motion  of  the  node  of  the  riecond 
satellite. 

The  quantity  Jft*  happens  to  be  one  of  the  very  few  elements 
of  which  more  than  one  reliable  determination  exists.  Laplatsa 
adt>pted  d  =  39"'oo  and  J6*  =  002 190.  If  this  value  ia  redac«d 
to  the^iamoter  36  "'95  it  becomes  0*0^438,  Cohn  finds  fi-om  the 
motion  of  the  node  of  tho  fifth  satellite  (also  for  d  =  ?Q"of>) 
JV  m  0*02095  (l.c,  p.  329),  or  o'oajja^for  d  =  36*-9i5. 

2o  J 
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As  u  mutter  of  fnct  I  a<iopted  Souillurt's  value,  whit'h  in  jnftfc 
probable  as  atiy  other,  simply  bt^oause  tables  based  on  thia  valai 
had  alr.'ntiy  been  computen  *, 

h.  Prof.  Srirnpaon  appareatly  still  thinks  that  it  wo>ild  havft 
pos-iible  to  derive  from  the  Cope  obserTatious  **  a  better  dete 
mination  of  J  than  Mr.  de  Sitter  has  allowed  himself  l^)  expet'tj 
Suppose  that  the  adopted  value  of  J  is  in  error  by  as  mufh  as  o 
fifth  part  of  its  amount,  i.  t.  uearly  five  times  the  differen 
between  the  detenninutiona  of  ljipla<!e  and  Cohn.  The  maxima 
geocealric  effect  of  this  error  oa  the  four  nieau  distances  uould 

(ft)      .      +o"oo6*,      +o"-oo4,     ±o"'oo2\     ±o"ooi*. 

These   qimntities,    and    not   those   quoted   by   Prof.    Samp90' 
(Ohiirvalory^  Octolier.  p.  378),  whifh  correspond  to  the  whnU 
the  quantity  J6^  may  be  eompared  with   those  corresponding 
the  corr€ction  to  M.     We  may  also  remark  that,  as  the  quantiti 
(/})  are  referred  to  the  o/'/^'rfiVion-distance  t  (log  A  =  o'6),  th 
relating  to  the  correction  10  M  should  be  given  fur  the  sAin 
distance,  and  not  for  Jupitt^r's  mt/jn  distance  (log  A  =  0716237 
as  was  done  by  Prof.  Sampson.     Tliey  then  become 

(y)     ,     .    +o"-o23,     +o"-o37,      -t-o"-o58",     +o"'i03. 

The  comparison   of  the  quantities  (/>)  ond  (y)  would  lead 
quite  a  different  conclusion  from  that  reached  by  Prof.  Sampson 

But   this   comparison   seems   to  me  to  be  entirely  devoid 
meaning.     If  T  had  happened  to  adopt  Newcomb*8  m.iss  iast4>adoi 
Kempfis  the   quantities    (y)  would  all   have  been   smaller  than 
o"'ooi  ;  if,  on  the  other  hand,  the  rwl  »ptL-d  value  of  JA"  happe 
to  be  the  true  one,  then  the  quantities  {/})  will   vanish.     A? 
matter  of  fact,  the  observer  is  not  "  called  upon  to  perceive  "  t 
difference  between  th^  adoptefl  and   the  true  nit'an  distances,  b 
simply  the   apparent  distances  and  position-angles  between   the 
satnlliteB.     Approximate  values  of  the  elements  are  adopu^  fi 
the  computation  of  tabular  places,  and   lh«  corrections  to  th 
adopted  values  are  introduced  as  unknowns  instead  of  the  elemHU 
themselves,  for  no  other  purpose  than  to  simplify  the  reductions  b 
the  substitution  of  linear  differential  formulas  for  the  coinplica 
rigorous  equations  which  express  the  relation  between  the  observ 
quantities  and  the  elements  of  the  systems.     Whether  the  00: 
rectioQB  found  will   be  large  or  Bmnll  simply  depends  on  wheth 
the  adopted  iipproximar«  values  of  the  elenienta  happen  to 
much  or  little  from  the  true  ones. 

[To  be  eostinusd.] 

*  Sotiillart.  ofcourw,  orerlnok*  the  dpprntlenci'  of  J&'  on  b.     If  il  had 
ny  wintfa  to  adopt  PXAetly  naiiiniivBii'B  vuiie,  I  should   bnTS  rcduood  It 
Danioiteiiu't  dmmeter,  j6"  74  (eed  ^HtulUlLrt.  ii.  p.  10;.  to  Ki/  own,  }6"'95. 
would  tlivQ  ttft'oiiiti  0*02441.     Tb«  dilTitrean  is  oegligible. 

t  Thin  givM  m  bettor  rppreaeutfttioo  of  ihe  nmi  uM  of  the  quautitifli 
wbffth  Lhr  d'vi^iJKSron  tiirn«,  an  lb*  (*b*vrr)i'ionii  wmrm  mftdt  nftf  cpponlMOb 


an 
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Dr.  Downiny^s  Revision  of  Taylor's  Madras  Cataloyue 
and  the  policy  oj  Reducing  Old  Observations. 

Thi  well-known  Madras  Catalogue  of  1 1,015  stars  for  the  epoch 
1835,  compiled  by  T.  G.  Tajlor  trom  ubservations  made  uiidtr  bU 
Buperintendenci*  between  the  years  1831  and  1S43.  has  iuiig  bet!D 
regarded  as  a  valuable  authority  in  all  ijuestions  which  de|.'end  for 
Iheir  solution  on  the  accurate  deteruiination  of  the  positions  of 
stars.  Il8  iisf»FulnfSs  was,  however,  greatly  diminished  by  the 
existenoe  of  considerable  errors,  although  Taylur  had  spared  do 
pniiia  to  eliuiiriate  fiuoh  errors  beiore  publication  hy  every  means 
in  his  porter.  The  iniprovetnents  in  our  knowledge  of  proper 
motion,  and  the  more  accurate  determination  of  the  constants  of 
reduction,  had  made  it  clear  to  astronomers  for  some  time  past 
that  a  rt?-exaroin  ifion  and  re-discussiun  of  these  observations 
was  desirable  in  the  inierects  of  aatrouomy  <»f  precibion.  The 
need  for  such  a  revision  was  recugnized  hy  Pogson,  the  late  dirertor 
of  the  Madras  Observatory,  who,  in  the  fir?*t  volume  of  the  new 
series  of  Madras  Observations,  remarks  of  this  catalogue: — **  Its 
value  at  the  present  dale  may  be  interred  from  the  circumstance 
of  a  new  edition  being  now  called  for  by  Kuropeaii  astronomers. 
It  is  scarcely  neaissarj  to  mention  that  J  shall  h'Spund  to  this  call 
with  great  plensure  as  soon  as  the  results  of  my  own  labours  hsive 
been  laid  before  the  world,  and  time  permits  of  the  investigation 
of  the  remaining  errors,  boih  carnal  and  s|stematic,  which  still 
require  correcting  in  the  former  catalogue," 

Unhappily  Pogson's  death,  which  occurred  in  the  year  1891, 
prevented  the  fultilment  of  thi^  promise;  but  the  work  was  taken 
up  in  1893  by  Dr.  Do\\ning,  the  Superintendent  ot'  the  *  Nautical 
Almanac,*  who  is  to  be  congratulated  on  the  sucwKsful  accomplish- 
raent  of  an  arduous  piece  of  work  which  constitutes  an  ioiportant 
contribution  to  astronomy.  The  expenses  of  the  calculations  in 
conntction  with  thi;*  work  have  1i*^ti  met  by  a  HUtcession  of  grants 
from  the  Government  Grant  Committee  of  the  Koyal  Society, 
while  the  cost  of  printing  was  defrayed,  partly  by  a  grant  from 
the  Publication  Fund  of  the  Royal  tSoriely,  and  fmrtly  by  a  special 
grant  of  X150  made  by  the  Indian  Office. 

The  revised  catalogue  contains  the  places  of  10,988  stars, 
including  the  7646  stars  of  Piazzi's  Catalogue  for  1800.  The 
difference  between  this  number  and  the  11,015  of  the  original 
Tavlor  is  due  to  the  fact  that  Taylor  affixed  numbers  to  a  few  stars 
not  actually  observed  by  him  in  either  co-ordinate,  while,  in  one 
or  two  cases,  obji-cts  originally  denottxl  by  different  numbers  have 
been  shown  by  the  revision  to  be  the  same  stars. 

A  marked  improvement  in  (be  form  of  the  catalogue  has  been 
effected  by  the  introduction  of  columns  containing  the  mean  dates 
of  observation,  wbich  were  obtained  from  the  books  of  original 
reduction  deposited  in  the  Kecord  Hoom  of  Groenw  ich  Observatory. 
The  Ke<*ular  variation   of  llic   pre<*ession  has  been  omitted,  and 
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columns    contaiuing   the    curresponding    nuuiboni    in 
Lacaille,  nnd  Piaui  hl^^e  been  ndded. 

Jn  the  reduction  of  tlie  R.  A.  the  level  correcfions  of  the  trnnnil 
inHtrument,  us  determined  hy  Tnylor,  liave  been  retuiiind,  but  tl 
aximuth  haj*  otcasionally  retjuired  ronifmrati^ely  largu  correction 
'J'he  clock-errora  were  deteruiined  from  the  adopttKl  positiui 
of  standard  8tars  taken  from  Auwers'  Fundamental  Cataluguo*. 
excludiug  stiirs  north  of  H-Jo''  ded. 

The  principal  corrections  to  the  declinations  were  those  di 
( r)  to  Taylor's  method  of  applying  the  corrections  for  errors 
division   of  the  circle,  (2)  to  the  difference  between  Atkinson' 
refractioDB  with  which  the  original  ol>servation8  «ere  reduced  tii 
those  of  Bessel's  Tabuhe  ReijiominUano!^  and  (3J  to  the  determiui 
tioD  of  index-error.     AJtbough  Taylor  bad  determined  hia  itidcjc] 
error  from   the   adopted    positions   of    Mtan),  yet   in    his   nadi 
observatioii&f  combined  uitb  the  known  latitude  of  his  observatory 
tben^  appeared  To  exist  the  material  for  making  an  indepf^ndenj 
determination  of  the  declinatione.     A  compnriHun  of  the  indeXf 
emirs  as  deduced  from  nadir  observations  with   those   obtaio* 
from  the  assumed  places  of  stars  exhibited,  however,  discordancei 
both  of  a  constant  and  periodic  nature,  which  inductni  Ur.  Douiiii 
to  abandon  the  nadir  obscn'ations,  and  to  base  the  declinations 
the  revised  catalogue  upon   tho»e  of  standard  stars  taken   froi 
Auwers'  Fundamental  Catalogue,  between  declinations  +55* 
— 10°,  applying  the  corrections,  given  on  page   12  of  that  work/ 
to  reduce  them  to  Auwers'  mean  svslem. 

The  observed  right  asi'ensioiis  and  declinations  of  standard  sti 
were  n»duced  to  the  bngiuning  of  the  ye*r  of  observation  by  ti 
aid  of  the  ^* Tabula?  quantitatum  Besselianarum  pro  anuis  1751 
1864,"  while  for  other  stars  the  corrections  applicable  to  Tayjoi 
Star-Corrections  to  reduce  them  to  Star-Corrections  as  calculate 
with  the  Struve-Pelers*  constants  were  taken  from  speciall 
c<)nfttructe<i  tables.  The  mean  plat*es  were  then  reduced  to  t1 
epoth  of  the  catalogue  with  the  8truve-Peter»*  precession  constani 
without  th(!  application  of  any  proper  motion.  In  the  ca^e  of 
large  tatalogne  such  as  Taylor's,  where  the  majority  of  the  proj 
motions  re^t  on  the  slenderest  foundation,  this  is  probably 
most  satisfactory  way  of  presenting  the  result*. 

A  large  number  of  errors   of   an  arithmetical  character 
discovered  and  corrected  in  the  course  of  the  revision,      liefoi 
pubii.nhing  his  rataUigut^  Taylor  had  compared  most  of  h'xa  placrs 
with  Piazxi  and  Brisbane.     Those  places  which  be  was  uoable 
check  by  such  a  comparison  contain  the  greater  proportion  of  tl 
large  errors.      As  an  indication  of  the  thoroughnei^s  with  whi< 
this  part  of  Dr.  Downing's  work  has  been  carried  out,  it  ma] 
perhaps,  be  mentioned   that  the  late  Mr.  Stone  had  occa.sion 
compare  rbe  places  of  nearly  4000  stars  of  his  great  Cape  Catalogs 
with  those  of  Taylor,  and  in  the  course  of  this  comparison  a  numi 
of  large  errors   wrre   found   by  him   in    the    Miwlra*  rnfaingi 
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With  one  e.^ception  all  of  tbe«e  have  beeu  ludependeD^ly 
[discovered  and  set  right  in  Dr.  Downin^'ii  revision.  Tbe  single 
•xception  w  Taylor  2025,  for  which  tlie  precession  iu  R.A.  should 
be  -f  2'*565  instead  of  +2'-626, 

Many  smaller  errors  have  also  been  discovered  aud  corrected  iti 
the  revision,  by  which  certain  difficulties,  experienced  by  Mr.  Stone 
in  several  cases  of  suspected  proper  motion^  have  binm  reraoved. 

The  following  are  a  few  examples  of  proper  inotioua  deduced 
from  a  comparison  of  Stone's  Catalogue  with  the  original  Taylor, 
and  with  Dr.  Downing's  revision,  which  iUuntrate  the  general 
tendency  of  the  revision  to  reduce  the  larger  proper  motions : — 


Proper  Motions  from  a  comparison  of  Taylor  1835 
with  Stone  i83o. 


Origiaal  Taylor. 

R«nMid  Taylur. 

5o.  in 

Stooti. 

No.  in 

Taylor 

i 

S.A. 

DwL 

ILA. 

Deol 

7+« 

617 

8. 

+  0-047 

-on 

8. 
0000 

1* 
— o'o6 

1374 

3819 

+0*040 

+0*OI 

— o'ooS 

+0'0» 

6165 

5056 

-004s 

—  o"o4 

—0016 

+o*oi 

*370 

5HI 

+0088 

+0-0I 

— o'oo4         +o'io 

6403 

5»70 

—00^6 

'—003 

—  0016              +0-0I 

6iis 

5616 

+0058 

—  005 

—001 1          —0*03 

8531 

730} 

-0114 

—0-1 1 

—0031     1     — o'05 

8610 

7367 

— o"i3o 

— O'll 

—  0*013 

-004 

8798 

7507 

-0036 

-004 

—  0015 

+O-01 

9037 

7703 

0019 

—003 

—0*006    1     +o*oi      1 

It  is  of  course  impossible  in  such  a  large  mass  of  computations 
attain  complete  immunity  from  errors,  and  already  Dr.  Downing 
las  had  <:»ccasioa  to  publish  three  short  lists  of  errata  (see  Monthly 
I^oticuoi  the  H.A.  S.  Ixi.  8  &  9,  and  Aft.  ^ach.  No.  3746)  ;  but  in 
view  of  the  fact  that  the  original  Catalogue  has  beeu  in  the  hands 
of  astronomers  for  mora  than  half  a  century,  and  subjected  to  the 
minutoflt  criticism  during  thar  period,  the  small  number  of  these 
errata  is  the  best  evidence  of  the  scrupulous  care  with  wliich  the 
work  has  been  done,  and  of  the  degree  of  i*e!iarice  which  may  be 
placed  upon  the  general  accuracy  of  the  revised  catalogue. 

All  this  is  well,  and  Dr.  Downing  has  deserved  the  gratitude  of 
astronomers  for  this  im^jortant  addition  to  their  rejiourcet.  Ue 
[has  afforded  another  ill u*4tration  of  the  advantage  arising  from  a 
eareful  re-discussioo  of  the  Lmmen«e  stores  of  material  accumulated 
by  the  labours  of  our  predecessors,  the  value  of  which  had  hitherto 
been  impaired  by  a  detective  mode  of  reduction.  7^'otable  instances 
of  the  profit  to  be  derived  from  this  policy  is  afforded  by  Prof. 
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Auwi>r8'  uew  rtniuction  of  Bnuhe^'ti  and  of  Mayer's  obsenrntions. 
Prof.  Herman  Davis  la  also  engugeJ  at  present  on  a  revision  of 
Piaxxi's  Catal(»gUH  lor  1800.  At  the  Roynl  Ol»ervntorv,  Gr»H?n«  ich» 
Groombridge'a  CatAlogne  is  undtir/»oiug  a  r -vinion  at  the  hands  of 
Messrs.  Dyson  and  Thackeray ;  and  Prof.  Ristenpart,  at  the 
PrassiiiD  Ai-ademv  of  Science,  is  ot'cnpied  with  the  ^reat  work  of 
collating  all  existing  star-catalogues,  to  the  nuiober  of  336,  which 
will  form  an  '' AUgenieiue  Gescbichte  des  FixsternhimrDels,' 
When  these  various  labours  are  concluded  we  shall  have  made  » 
considerable  adviince  towards  the  id^al  aim  of  one  great  department 
of  astronoaiVi  namely,  the  determinutiou  at  frequent  intervals  o 
the  relative  positions  of  as  largt'a  numlwr  of  htars  as  possible. 

Dut  it  is  perhaps  to  be  feared  that  the  very  excellence  of 
Bradley's  work  at  (ireenwicb,  and  the  accuracy  of  a  few  other 
great  catAlogues,  may  possibly  have  uu  injurious  eff^^'t  in  leading 
us  to  depend  too  much  upon  these  for  the  places  of  lh« 
Htandord  stars,  and  in  inducing  us  lo  make  other  catalogues  of 
a  differential  character,  even  where  the  material  eiittts  for  an 
independent  determinalioD  of  the  positions  of  the  e<]uinox  and 
equator.  Dr.  Downing  has  perhaps  good  reasons  for  discarding 
the  thousands  of  observations  of  the  Sun  made  by  Taylor  between 
the  years  1831  and  1847,  and  for  adopting  the  equinox  of  Auwerb^ 
Fundamental  Catalogue  instead  of  employing  these  observatiovi 
lor  an  independent  deiermination.  lu  the  fourth  volume  of  tha 
Madras  Observations  Tnylor  discusses  the  observations  of  the  Sun 
made  betvveen  1831  and  1837,  and  finds  a  correction  of  -o"'i44 
to  the  equinox  as  determined  by  the  stars  of  the  Greenwich 
Catalogue  of  1830  which  he  used  as  standards.  It  is  hardly  to  be 
supposed  that  the  equinox  upon  whirh  Dr.  Downing  bases  hia 
R.A.S  is  affected  by  an  error  of  such  dimensions.  It  would,  how- 
ever, add  very  much  to  the  stability  of  the  i*tructure  upon  which 
our  knowledge  of  proper  motion;',  [.irece&-ion,  and  the  Sun's  motion 
in  space  is  founded  if  all  such  carefully  and  systematically 
conducted  series  of  solar  observations  were  coiupletely  discunaed, 
and  the  older  the  observations  tho  more  valuable  wuuld  such  % 
discusjtion  be. 

The  unsatisfactory  character  of  our  knowledge  of  the  ]>ositioit 
of  tho  equinox  at  a  given  date  \h  well  illuNtrated  by  a  sentence  in 
the  introduction  to  the  Greenwich  Ten  Year  Catalogue  for  1890 
Although  the  mean  equinox  correction  determined  at  Gn*«nwictl| 
for  the  ten  years  1887-1896  is  t'ouud  to  be 

-t-o'"047. 

the  Astronomer  Royal  writes:  "  no  correction  has  been  applied, 
the  uncertainty  of  the  system  of  proper  motions  based  on  Bradley *t] 
equinox  and  of  the  observations  of  the  8un  due  to  the  personality] 
of  the  observers  Icftves  the  determination  of  the  equinox  somewbi 
arbitrary.** 

Nor    should    the    attrntion    of    astronomers   be  confined   U 
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srvatiotis  already  publislied.  If  at  any  of  the  older  obsorv8torie§ 
lematic  records  in  MS.  exist,  these  older  obeervations  sbould 
«)so  be  investigated  and,  if  of  sufficient  value,  reduced  and 
published.  Not  till  that  is  effected  shall  we  be  in  a  position  to 
say  that  we  have  exhausted  nil  the  material  or  done  our  duty 
towards  those  who  have  gone  before  us. 

At  the  Kadfliffe  Observatory  there  is  a  wealth  of  such  material, 
and  I  may  perhaps  be  permitted  to  take  this  opportunity  of 
again  directing?  the  attention  of  astronomers  to  th?  io)portance  of 
utilizing  it.  For  the  best  part  of  a  century  the  re{^ord  of  about 
200,000  observations  has  been  lyinc^  among  other  MSS.  in  the 
library  of  this  observatory,  but  the  observations  have  never  been 
rendered  available  for  the  use  of  astronomers.  It  is  well  known 
that,  more  than  30  years  after  BiTuilev's  death,  his  Greenwich 
observations  were  given  to  the  world  by  l)re.  Hornsby  and 
Robertson,  who  were  successively  Kadcliffe  Observers  at  Oxford. 
It  is  not,  perhaps,  so  well  known  that  while  occupied  in  editing 
Bradley's  work  these  two  distinguished  men  were  at  the  same 
time  carrving  on  an  elalwrate  and  laborious  series  of  observations 
themselves,  with  instruments  similar^  but,  in  some  important 
respects,  superior,  to  those  which  Bradley  used  at  Oreenwii-h,  and 
accumulating  a  mans  of  observations  which,  as  far  as  one  can 
jud^  from  an  examination  of  tho  results  of  a  singlt)  year,  are  in 
every  way  comparable  in  accuracy  and  value  with  those  of  Bradley. 
In  a  paper  published  in  the  Monthly  ^oticfg  of  the  R.A.S.  Ix.  4, 
I  have  given  some  of  the  results  derived  from  a  reduction  of  the 
obBervations  made  in  the  year  1774,  when  Hornsby  began  his 
work — that  is  to  say,  within  12  years  of  Bradley's  death, — from 
which  a  judgment  may  be  formed  of  the  quality  of  these  old 
observations  as  a  whole. 

The  probable  errors  of  a  single  observation  of  Bradley's  as 
computed  by  Bessel  in  the  Fumiamenta  Astroncinict  are 

+o''i42  and   +i""oo 

respectively.  The  corresponding  quantities  for  Hornsby's  work 
in  1774  are 

i:o'*o53  and   +i"'oo*. 

The  similar  quantities  computed  by  llr.  Downing  for  the  revised 
Madras  Catalogite  from  severid  i^tars  culminating  near  the  xenith 
of  Madras,  and  therefore  rather  favourably  situated,  are 

+  o'*o3i  and   +o"-6o. 

Thus  it  appears  that,  judged  by  their  probable  errors,  Hornsby** 
observations  are,  in  declination,  of  about  equal  accuracy  with  those 

[u  in.T  pnper  in  the  Monihiy  Kofict^  lh«  probahle  error  in  declinnrion  wm 
'  to  be  ;+  ^"'^7.    Thii  wu  computed  anlr  from  thow  stars  which  Bees«l 
red.    The  tbIuo  given  abuve  i»  coaiput«d  from  aii  the  stars  between  the 
ceniUi  siul  equ&lor  contained  in  tho  paper. 
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of  BncUeyi,  while  in  R.A.  tbej  are  considerebly  hotter.  Judgeti 
by  the  dame  standard  thev  ore,  in  li.A..  superior  also  to  those  of 
Tavlor,  whk'h  correspouiJ  to  a  date  60  years  later. 

Theflo  old  records  contain  a  very  l»r(ce  number  of  obBervatioDs 
of  th«  Moon  and  major  planets,  and  about  8000  otMenfttions  of 
the  Sun,  a  number  but  little  less  than  that  on  which  Le  Verrier* 
tables  were  founded,  and  covering  the  period  when  the  corrections 
to  the  mean  lonj^itude  of  th<^  Suu  as  deduced  from  the  obserratiofU 
of  Greenwich,  Paris,  and  Koenig'sberg  are  most  discordant,  and 
when  therefore  iudependent  obserrations  are  most  desirable. 

Are  astronomers  conU'iit  to  leave  all  this  mutmal  unused,  to 
moulder  in  oblivion,  whilf*  more  recent  and  possibly  less  accurate 
ohserrations  are  submitted  to  a  costly  and  laborious  re-reductioD  ? 
In  his  Report  on  the  Progress  of  Astronomy  •,  Airy  wrote  iu  1833 
**  We  have  done  nothing  in  examining  the  past  state  of  the  heaven 
or  makiitg  it  subaerTient  to  a  knowledge  of  their  future  state :  t 
reduciion  of  Bradley's  observations  was  left  to  a  foreigner ;  tb« 
formation  of  Tables  of  the  H\in  and  Moon,  from  British  observatio 
even  when  the  theory  was  put  in  a  distinct  shape,  was  left  t 
foreigners ;  and  as  if  we  had  determined  to  leave  the  present  state 
of  the  heavens  also  in  obscurity,  our  own  observations  have  too 
generally  been  fast  on  the  world  unreduced,  with  a  hope,  I  suppose, 
that  others  would  have  the  zi-al  to  reduce  them."  Can  it  be  said 
that  this  reproach  is  even  yet  whollv  removed  while  these  obser- 
vations remain  unn'-duced  ?  Siuco  the  date  of  Airy*s  Keport  a 
foreign  astronomer  has  added  lustre  to  a  great  reputation  by  hia 
re-reduL'tion  of  Rradli*y's  observations.  Another  foreigner  bai 
voluntarily  offered  to  complete  Main's  HadcUffe  Catalogue,  which 
was  left  unfinished  at  his  death.  Are  we  indifferent,  m  England, 
to  such  imporiant  and  fundamental  work  ? 

The   International    Photographic   Survey   will   hand   down    to 
posterity  a  record  of  the  state  of  the  heavens  in  our  own  day  witi 
splendid  completeness.      But  of  thi*  past — those  years  for  whic 
we  are  wholly  dependent  upon  the  laboriously  acquired  observatio 
of    our    pred*«cssors — have    we   yet    done  all    we   can   to   placo 
our  knovdudge  on  a  thorough'v  satisfactory  basis?     A»  the  old 
Persian  astronomer-poet  Omar  Khayyiiin  snid. 

"Tba  Moriog  FinAor  write*,  and,  baring  writ, 
MoTM  on  :  nor  4I1  your  Piety  Dor  Wit 
Slutll  lure  it  back  to  oanorl  half  a  line, 
Nor  all  your  Teora  wa*b  out  a  Word  of  it." 

We  ought,  at  least,  to  take  cape  not  to  overlook  nor  disreganl 
any  information  which  may  have  come  down  to  us  from  thoM 
irrecoverable  years. 

Radcliffa  Obwrvatory,  Oxford.  ARTHVa  A.   RaUBACT. 

1901.  Nof.  9* 


to      ' 

I 


Britiih  iwoeiaUnn  ll«pnrt,  it|i,  p.  iSl. 
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CORRESPONDENCE. 

To  the  EilUvrs  of  •  The  Ohurvnioiy.' 

Motion  in  the  Line  of  Sight, 

Gbxtt.emkn, — 

It  is  aluap  tritli  extreme  reluctance  that  I  write  on  any 
personal  matter.  In  Sir  David  Gill's  recent  Address  at  the  Cape, 
printed  in  your  last  number,  the  Btatetrient  appears  that  about 
1S65  my  "attention  wm  din;clt*d  by  Clerk  Maxwell  to  this  possi- 
bility of  the  new  astronomy  "  (Determination  of  motion  in  the 
line  of  sight). 

So  far  from  this  having  been  tlie  cose,  the  method  Buggest^id 
it«elf  to  me  directly  from  Doppler's  work,  some  time  in  1862- 
1863.  Among  thrt  first  words  of  my  paper  on  the  subject,  in  Phil. 
Trans.  t868,  are  the  following: — "We  were  fully  aware  at  the 

time  (1863) that  these  comparisons  might  serve  to  tell  us 

something  of  the  motions  of  the  stars  relatively  to  our  system  *' 
(p.  529). 

The  inclusion  of  Clerk  MaxwelFs  letter  in  my  paper  came  about 
in  this  way.  M^isbing  to  make  the  historical  introduction  to  my 
paper  as  complete  as  possible,  I  asked  my  friend  Clerk  Maxwell, 
in  1S67,  to  give  me  an  account  of  some  experiments  which  1  had 
heard  he  hod  been  making  to  detect  the  influence  of  motion  on 
the  refrangibility  of  light.  His  letter,  which  I  did  not  receive 
until  Juno  1S67,  appeared  to  mo  to  be  of  so  much  interest  that, 
instead  of  makinc;  extracts  from  it,  I  requcst<?d  his  permission  to 
print  it  in  full  in  my  paper.  Clerk  Maxwell's  reply,  which  I  quote 
from  a  letter  dated  Alarch  23,  1868,  showH  clearly  that  my  work 
bad  been  independent,  and  not  inidertaken  in  consequence  of  a 
Buggestion  of  bis.  His  words  are  : — '^  If  it  appears  to  you  that 
what  I  sent  you  last  summer  would  nnswer  na  part  of  your  paper, 
it  M'ould  be  very  agreeable  to  me  to  have  it  placed  beside  your 
work,  so  that  if  it  should  contain  anything  not  applicable  to  your 
methods,  or  to  which  your  methods  are  not  applirable.  the 
difference  may  be  seen  to  be  the  effect  of  independent  working, 
and  not  of  opposition  or  criticism/* 

Upper  Tulw  Hill.  "^O""  faithfully, 

1901,  Not,  9.  William  Huggins. 


The  Stow-pathed  Aqnarid  Shooting-star  of 
August  loth,  1 901. 

GlU«TLKMEK, — 

It  has  just  now  been  pointefl  out  to  roe,  by  Mr.  Besley,  that 
the  «low-mo\ing  shooting-star  of  August  lotb  last,  10''  58", 
described  in  my  letter  in  the  October  number  of  the  Otservatort/ 
tff  having  been  recorded  here  and  at  Farnborongh,  in  Hampshire. 
wa«  aim)  well  observed  by  Mr.  Denning  at  Bristol.     In  a  list  nf 
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meteor-tniuks  fxxn  bv  him  on  that  datc«  with  which  Mr.  Deriniu^: 
was  90  good  B8  to  provide  nie,  but  where  this  corresponding  ohsier- 
vation  has,  unfortunately,  until  juet  now  escaped  my  notice,  it  waAi 
thus  dettcribtxl: — to''  59",  3rd  magnitude,  10°  in  t'4  second,  fronij 
5**  +26**  to  10**  +35°;  very  slow;  with  train  ;  probable  radian!»] 

356° +4°.. 

produced    backwardu    thid    ap|)arent    path-line    meets    thoiM 
observed  at  Farnborough  and  at  Slough,  respectively,  at  35'*  —7" 
and  349j*^  —1 1°,  some  way  bi'fon'  the  gradual  approach  to,  and 
intersection  with  each  other  backwards  of  the  two  latter  paths  at^ 
about  355^  —  19",  or  356°  —  ao"^-     As  was  to  be  expected  from  thoH 
nearne>«s  of  the  Slough  and   Farnborough  stations  tfl  enoh  other,^^ 
the  latter  crossing- point  could  only  be  regarded  as  a  fair  approi- 
imation  to  the  ineteor*H  real   |K^rspective  radiant-point,  anu  thej 
new  path-evidence  supplied   by  Mr.  Denniug's  observation  of  thi 
meteor's  course  at  Bristol  (80-85  miles  west  from  Farnborough' 
and  Slough)  fortunately  reduces  this  uncertainty,  by  its  transvewe- 
ness  to  both  the  other  paths  not  very  far  from  their  coniunctiou, 
to  a  very   narrow    limit ;    for  within   the  ^hort   triangle  which' 
Mr.  Denning's  path-line  cuts  off  from  the  slender meeting-aj>ei  of 
the  other  two  a  point,   near  its  baae  at  351°  —11°,  is  only  one 
degree  distant  from  Mr.  Denning's  and  from  both  the  other  two 
path-lines,  and  cannot,  therefore,  have   bt^n  very  far  from  the 
meteor's  real  radiant-point.     Considering  that  these  three  observa- 
tions were  altognther  independent,  it  is  indeed  remarkable  that  ^ 
point  can  be  found,  so  far  back  as  this  one  is  from  the  recordf 
tracks,  from  which,  to  such  a  near  approximation,  tbey  all  thi 
diverged,  as  nearlv  as  possible  as  from  a  common  centre. 

As  might  also  be  expected  from  the  shortness  of  thu  bose-lioa' 
used  in   the  fir^t  calculation,  the  coticluded  real  heighta,  path- 
length,  and  velo<-ity  were   o(dy  moderately  reliable.      A  single 
degree  or  two  of  error  is  considerable  in  a  parallux  of  14°  or  15* 
which  the  6rst  two  observations  furnished.     But  Mr.  "Denninn-'i 
path-deecription clearly  shows  that  quite  thist  amount  of  inoocurai 
had  crept  in,  widening  the  relative  distinco  apart  of  the  paths 
al>out  two  degrees  from  the  proper  width  of  piirallax  which   the 
recorded  meteor- phice  at  Bristol  shown  that   they  ought  to  have 
presented  :  and  just  as  the  great  length  of  base  empowered  th( 
Brintol  path-account  to  pronounce  quite  positively  on  the  mdiant- 
point's  improved    position,  so   it   also   throws  all    this   fault 
pamllnTt,  and  of  the  tlr^t  calculated  n*a!  height  result."*,  unquestioa^ 
ably  on  the  two  Farnborough  and  Slough  observaHons,  making 
necessary  to   recouipute  the  meti-ora  real    path  wnth   corr*H::r< 
better  data.     Approjichinjj,  therefore,  those  two  Utt<*r  path"  on 
degree  each   towards  each  other,  and  takint;  all   the  thn»e  [taths  r^ 
have  proceeded  from  the  radiatit-point  ^i^i'  —  1 1^,  near  i^  Aqimrii' 
(then  4»''  t*>  of  K.,  alt,  14^*),  I  have  now  calculated  an  «m**nd(?«d 
real    path,  and  obtained,   with   the   same  facility  as   l>  h] 

respects  the  new  observation's  sati4factory  agr^ment  \\\ 
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of  displncemeut  uilb  the  two  previoun  ones,  the  following  tnom 
reliablh  results.  Mr.  Denning's  apparotit  path  of  10°  wns  only 
*)no  drgri^e  shorter  at  ea  hend  than  curreApoiided  uilb  (he  two  long 
paths  at  Slough  aud  Farnborough,  which  ar»  retained^ however,  in 
thin  new  real  path,  as  the  uieteur  appeared  nearly  in  those  tuo 
plncea'  iu.*niths,  and  may  tfierefure  probably  have  shown  there 
more  than  couhl  be  )«t*en  at  BriHol  of  at  lea:»t  the  fuint  latter  half 
of  lie  flight.  The  de^iCribed  duration,  1*4  secoud,  at  Bristol  might 
also,  perhapH,  have  bt^eii  a  little  louder  if  tht;  whole  length  of  path 
at  Farnboroiigh  and  tilough  had  there  been  ftilly  visible. 

Ueigbt  at  Beginning: — 65  miles,  over  2  miles  north  of  Pyrford, 
Dt-ar  AVoking,  Surrey.  Height  at  End  : — 57^  miles,  over  one  mile 
south  of  Wtitlington.  Oxfordshire.  Length  ol  Path,  in  14,  1*4?, 
or  a-2'i  Beioiids  (mean,  1-62  second): — jo  or  31  miles.  Real 
Veloeity; — i8j  miles  per  second. 

It  would  be  ditlii-ult  to  deduce  from  the  observations  any  much 
higher  real  speed  than  this,  as  a  rather  low  eatinmte  of  the  dura- 
tion for  the  whole  length  of  the  meteors  course,  a^  mapped  at 
8lough,  has  here  been  euuibined  with  the  largest  recorded  measure 
of  its  length  of  path  :  and  also  because  the  measuros  of  real  height, 
and  length  and  speed,  have  all  been  increased  lo  the  full  extents 
required  by  Mr.  Deuning's  observation,  without  taHking  that 
observation  to  hear  any  part  itself  of  the  errors  which  present 
themselves  relatively  among  the  three  paths  when  they  are  all 
com{ULrt'd  tog^^ther.  Bul  the  mdiant-pnintV  elongation  from  the 
apex  of  the  Earth's  way  having  been  about  61^*,  the  meteor's 
parabolic- pal hed  theoretical  speed  of  flight  should  have  been  30^ 
miles  per  second ;  and  thus  ttiis  Aquarid  shooting-star  was  still, 

^ although  nut  quite  so  abnormally  ^luggi^h  in  its  real  motion  as  in 
niy  former  letter  it  was  inferred  to  be  from  the  first  two  obsen-a- 
tions,  a  very  unmi.Mtjikably  and  distinctly  slow-pathed  meteor. 
I  am,  Gentlemen, 
ObtPrratorv  Houh-,  Slo.igh,  ^ours  moat  obediently. 

190 1. October  15.  A.  S.  IIebsthei. 


Joseph  Beauchamp, 


Gbxtlemen, — 
"Science.' 
truthfully  remark 
man  takes  part 


'  as  I  once  heard  Dr.  Gould  emphatically  and 
,  '*  has  no  country  ;  "  but  of  course  if  a  scientitic 
in  political  or  military  concerns,  he  runs  the 
ordinary  risks  of  those  who  "take  the  sword."  So  astronomy 
lost,  in  early  life,  Gascoigne,  whilst  Bghting  on  the  royal  side  in 
our  civil  war,  and  she  might  have  lost  in  later  times  Encke  when 
be  joined  personally  in  the  contest  to  free  the  fatherland  from  the 
tyranny  of  Napoleon.  But  I  think  we  may  drop  a  tear  over  the 
aad  fate  of  Joseph  Beauchamp,  the  hundredth  anniversary  of 
wbo&e  death  takes  place  this  month,  and  his  many  sufferings  in  the 
cau^e  of  oar  science  almost  justifies  Lalandc  in  calling  him  a  martyr 
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to  ftstroaomr.  U.  wa  read  tbe  account  of  him  bjr  Uk«  hUer  ia 
faia  *  Uistuirt*  abr»K^  do  rAstrooomie  depuis  1781  ju»qu'4  iSot/ 
«re  cannot  help  thinking  of  the  remark  aboat  UlynMt  in  tb5 
Odyssey,  translated  bj  Pope  ^long  ejcercised  in  woee.**  BetttdhMBp 
vas  born  at  VeMiul  in  1752-  Ui^  uncle  Miruudeaa  VM  aiade 
bishop  of  Babylon  in  1774,  and  dt^sirin^  to  have  the  a««istMiW  off 
hia  nephew,  sent  for  him  to  Paria  to  pre[>are  him  for  hia  duoea. 
Young  Beauchamp  had  an  early  taste  for  science,  which  wm 
encouraged  by  Lalaode.  uitb  whom  he  bod  becomir  aoquaiotM, 
and  who  took  great  interest  in  instructing  him  in  making  aatrono- 
nieal  obaervations,  which,  bo  pointed  out,  would  be  very  useful  in 
tbe  £Mt,as  a  means  of  improrine:  the  knowled^of  tbe  geoirraphy 
of  those  oountriea  and  in  other  ways.  Miroudeau  and  Beauchamp 
trmirelled  to  Aleppo  together ;  neither  was  **■  master  of  the  Tiger." 
but  one  went  on  to  the  Tigris.  Miroudeaa,  finding  that  be  could 
not  travel  farther,  deputed  his  nephew  to  act  aa  hia  ricai^-geaeral, 
in  whioh  capacity  he  proceeded  to  Bagdad.  LaUnde  sent  him  some 
aatronomiral  iostraments  which  he  bad  obtained  from  the  Minister 
of  Marine,  and  of  these,  he  tolts  us,  Beancttamp  made  exoalleot 
use.  Id  17S4  be  travelled  to  Basaors  and  to  the  Fertian  Oalf : 
vhilbt  on  an  Anb  boat  there  a  calm  at  sea  oeina  on«  and  be  was 
destitute  of  a  drop  of  water  in  a  tropical  sea  for  forty-«igbt  hours. 
and  at  last  returned  to  Bassora,  apparently  in  a  dying  state. 
On  hia  recovery  he  went,  at  the  instance  of  lAlande,  to  the 
Caspian,  in  order  to  rectify  the  geography  of  its  coasts  by  astre- 
noniical  obserirations ;  on  the  way  be  wa«  a>«8aulted  and  robbed. 
which  brought  on  a  fever  that  lasted  for  eighteen  monthn.  How- 
ever, be  obtained  many  valuable  obMrvations,  particularly  at 
Kasbin  of  an  eclipse  of  the  Moon,  wiiicli  took  place  00  tbe  ^otb  of 
June,  1787,  ana  sobsequpntly  returnoil  to  Boi^dad.  He  had 
ob^rved  a  transit  uf  Mercury  00  the  4th  of  May,  1786,  and 
devoted  very  particular  attention  to  that  planet,  obtaining,  aooord- 
ing  to  Lalande,  more  obAervationa  of  it  than  had  been  made  since 
the  origin  of  astronomy,  and  observing  its  place  in  positiona  naarer 
to  the  Sun  than  bad  ever  been  done  before.  He  ai^o  recorded  the 
places  of  several  stars  whioh  could  not  be  seen  at  Paris,  aud  some 
uf  these  were  used  by  Lalande  as  supplementary  to  those  in  the 
*  Histotre  Celeste.*  Towards  tbe  end  of  1 7S9  he  left  Bagdad,  and 
arrived  in  Paris  on  the  3rd  of  Septemlier,  1  790.  Lalande  eoold 
not  succeed  in  procuring  for  him  a  commission  to  return  t^  Bn^ad 
and  continue  his  observations,  but  in  1795  got  him  nn  hf 

the  National  Convention  as  consul  at  Muscat  in   £><•  .  rn 

Arabia.  It  was  noc^sary  to  go  to  Constantinopls  tirst,  and  he 
proceeded  thither  through  Italy,  arriving  on  the  i»ndof  Voveiuber. 
171/6.  From  there  he  went  to  Tr*-biMnd,  and  d«t«?rmined  the 
geoi^raphical  position  of  Ninope  and  othor  places  ou  the  coast  of 
ihf  Black  8ea.     lie  prepared  '  'j;o  to  Mutcat.but  tbe  *rar 

with  EngUnd  randored  tbe  j<  wigoronn  and  uaelesa.     On 

t*M<   J4tb  of  May,  1797.  *»•   ^"^^   W   fjiland*,   "STl   in'arriv* 
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his  o\ 


Persia  (printed]  in  tbe  'Journal  des  ^vans*)  that  In*  W9M  »om<wliit 
disuppoiDted  vrith  ivgiird  to  the  trau9p.-irtMirv  of  tho  nkit^*  \x\  ihNt 
country.  He  had  been  told,  he  «aT»,  thnt  tKo  »lAni  did  i>ol 
scintitl&te  there,  but  he  noticed  very  distiitct  nointilUtUm  up  to  45"^ 
of  altitude.  And  he  considered  that  ih(«  mr  vtan  Bomt»tiin#a 
(though  more  ^idom)  as  dear  in  Paris  a«  in  Pornia. 

Yoiirn  fniilifulty, 
BUckhmth,  I90i^Kot.  6.  W.  T.  LtWI*. 


NOTES. 

CoMBT  Notes.  —  Three  definitive  orhilfl  heivn  n'limdv  Ikmii 
published,  thtj  Hrst  of  Comt^t  1896  IV.,  by  lliMiry  A.  VvA  [Ail. 
Joum,  509).  This  wus  diHCovtTpd  by  W.  Ll.  N|iiTm.  <it'  l(NiMti*l|ih| 
Ohio,  on  1H96  Aug.  31.     It  wus  vury  fniiiL  uiul  ilitTumHl,  aitil  \¥M 

only  ill  eig)it  tor  a  months  ronsequctitly  tht*  ]>rolmli| rori  u|'  Hio 

resulting  orbit  are  large  : — 

I'roh  Rrriir 

T   1896  July  io'94-'7f),M.T.  to'oo47 

*•    41°    3'  i'*|  ±31' 

8 150    59    '6   }  i8y6-o.  +j| 

i    88    a6      a  J  ±4 

q    1-14289  to*ooof4 

It  will  be  Dotired  that  tbe  plan'*  of  thn  orbit  la  vary  natrty 
perpendicular  to  tbe  ecliptic. 

I1ie  other  orbit  in  that  of  C-oinet  1897  I.,  by  \)r.  Johajjnaa 
^o)\tT  {AMt.  Saeh,  :5upplemeotary  Publication*,  N'o,  j). 

Thia  comet  wai  diai-o»«nd  by  C.  D.  VKmum  at  l^k  ou  i  H^ti 
Nov.  7,  and  was  to  tight  for  a  1on((  tim«*,  %fi  in  lh«  DorilMrrio,  tlwn 
in  the  southern  b*?miffpbr/0,  the  IjMt  iA/mrMniit/n  bviog  WuU  «i 
Cordoba  on  {897  April  19.    f  Iwing  to  thia  iMi|[  jatf  t»i,  and  !/« 
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the  fact  that  for  a  considerable  part  of  it  tbe  comet  was  an  easy 
object  uith  a  welt-defiDed  nucleus,  the  resulting  elements  sboold 
be  fairly  truatwortbr.  But  tbe  manner  in  which  weights  have 
been  assigned  set^ma  open  to  much  criticism.  In  particnlar  we 
would  note  that  he  assigns  weight  i  to  tbe  Givenwich  obsen^tions 
of  B.A.,  but  gives  weight  o  tu  their  obserrations  of  declination, 
which  the  residuals  do  not  appear  to  justifr.  In  fact  the  cross- 
bar micrometer  used  at  Greenwich  gives  more  rvliabie  results  in 
declination  than  in  K.A. 

AVe  append  the  actual  comparison  of  tbe  Greenwich  obserrations 
with  the  mean  of  those  made  at  all  the  other  obsenatories,  which 
will  show  that,  ez^-ept  on  Nov.  30,  the  agreement  is  quite  satis- 
factory, as  cometary  obserratious  go : — 

Error  of  ej^oieria      Biror  of  cphrawm 
br  Orecniricii  by  owsn  of  other 

Dftt«.  obam-aiioiu.  ob«rTatorie». 

1896  Xov.     4  .  .  . .  —36  -^40 

Nov.  29  . . .  .  +    6  -J-    2 

Nov.  30 H- 1 7  -».    I 

Dee.    4 +5  -                 +9 

The  residuals  of  the  Greenu  ich  obsenations  are  no  greater  than 
those  of  several  observatories  that  have  been  us<^,  and  as  this  is 
not  an  isolated  instance  of  tbe  kind,  it  is  worth  while  to  draw 
attention  to  this  arbitrary  procedure. 

Tbe  orbit  proves  to  be  distinctly  hyperbolic,  more  so  than  that  of 
any  other  comet  whose  elements  are  well  dtrtermined,  with  tbe  single 
exception  of  18S9,  which  has  slightly  greater  eccentricity.  l>r. 
Holler  thinks  that  probably  this  result  is  due  to  planetuy  per- 
turbations, and  that  the  original  orbit  wm  parabolic  or  elliptic. 
He  proposes  to  make  some  Further  researches  on  this  point. 


Prob.SrTOr. 

T   

.    189:  Feb.  8- 1 4078  Berlin  M.T. 

+000085 

M      

.      1.^7'  I2i    59* 

±3--^ 

e  .... 

86    28    31 

1897-0. 

±2  -2 

i      .... 

.      146      8    15 

+0  "9 

log}  .. 

0026444 

+  0-000002 

loge  .. 

0*000402 

+O'ooooi5 

The  third  orbit  19  that  of  Comet  1899  I.,  which  Mr.  C.  J. 
Merfield  inresti^tes  in  Ast.  yark.  3747-8.  This  comet  wms  dis- 
covered 1899  March  3  by  Lewis  Swift,  and  was  observed  till 
August  10  following.  Almost  600  observations  are  available, 
including  Greenwich  photographs  on  15  days.  Tbe  resulting 
elements  ought  to  be  verv  reliable,  but  some  difficulty  is  intro- 
duced by  the  physical  complexity  of  the  comet,  the  nadeus  being 
eccentric  and  double,  and  great  changes  taking  place  in  it,  so  that 
it  was  doabtfol  which  point  corresponded  to  the  centre  of  Mass. 
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PtTlurbutioiis  by    Wnus,  Eurth,  Mars,  Jupittsr,  Saturn  hnve  beeu 
i4|tpliwl.     The  defiuiti^o  orbit  ia  hrperboUo,  as  follows:  — 

Epoch  of  OftculaliuJi  i&t;^  March  12. 

T 1899  April  1297801  G.M.T. 

i* 8**  41'  46') 

A 25      o     o   V  1900-0. 

»   146   15  30  J 

log'/ 9"S»3979 

log  t 0*000152 

l*rof.  Hale  wriWu  that  the  Yerk«tf  >Laff  wore  in  no  uay  Pa- 
HpoiiHiblc  for  the  erroneous  aiinouucemunt  of  tliv  poMtiou  of  Llio 
grt.'Al  comet  iu  April  last,  whicli  ap[)cared  in  the  daily  pre«8. 
Vrof.  Krost,  while  sweeping  the  8un's  surroundings  for  a  possible 
tnioe  of  the  object,  eamu  at-ross  a  8uspicious-looking  objevr  north 
of  the  Sun,  which  for  a  time  he  thought  might  be  it.  But  it  was 
much  too  vagitf  and  doubtful  to  maiiu  any  announceroent.  How- 
ever, the  matter  hnppened  to  reach  the  ears  of  a  newspaper 
reporter,  who  was  on  the  premises  making  enquiries  about  the 
comet ;  witli  more  Kcal  than  diHcrotiun  he  hastrntnl  lo  put  the 
I'l-runt'ous  position  in  print,  and  it  was  fortliwith  cabled  over  the 
world.  A.  C.  D.  C. 


MixoH  Plaxftt  Notes. — The  following  planets  have  been  ilia- 
covered,  all  at  lleidelbrrg : — 


PrtJTiaionftl 

Divte  of 

dnignotion. 

(limrovery. 

I>i«o«vcp*r. 

MatfTiitude. 

HC  .... 

|f;OI  Nov. 

2 

Wolf,  K 

cipff. 

11-5 

UD  ... 

Nov. 

5 

n 

«■ 

13-0 

HE  .... 

Nov. 

3 

Kopff. 

12*5 

HF  .... 

Nov. 

6 

Wolf. 

1 1 

HH.... 

Nov. 

12 

f< 

ii'S 

HI    ..    . 

Nov. 

12 

Camera. 

ii'3 

HK  . . . . 

Nov. 

16 

*7 

12 

Planets  desigimt^d  om  GW,  HG  proved  not  to  be  ik-w,  hut 
identical  with  247  Kukrate  and  455  Uruchaalia  n*speclively.  HK 
may  not  impritbAbly  be  idrntical  with  (367)  Amicitia. 

Thr  foHowinu  planrlH  have  reeeivwl   iKtrnianunt   numbei-H : — 

Fv  464.  v\s  465,  v\  A^^^u  KV  467-  ^y^  46S,  i;u  469,  a  J  470, 
(;n  471,01*472. 

Th.-  phiMfU   I'T.  FU.UA,(5C,  r!l),UK,  UK,  HO,  UK.  OU 

UM,do  not  r^HM-ivc  pfirinani'Tit  nunitMM's,  not  havitu;  been  snll!- 
L-ieutly  ubs'Tki'il. 


J'opuiar  A^liViufintf  fur  Nuvtimber  contaiuA  an  article  on  Eros. 
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by  Mary  Ctark  Traylor,  whieh  we  refer  t(»  io  order  to  correct  U 
misstatements : — 

1.  As  regards  tbe  date  of  tbt?  latt  rt^rv  fuvuurable  o(jp>o«ition^ 
instead  of    1S93   December,  n'ad  1894  January    20.      'Ihat  \m 
prmctic^Lllj  tbe  cio6ei»r  approach  poasible,  oppo«tttaii  tiud  peribelioi 
b«^ing  coincident. 

2.  It  is  istaied  that  tbt^re  will  be  a  very  favourable  opposirioo  n 
Jan.    X917,   the    planet's   distance   being  only    35,700,000   mile«i 
This  is  not  eorreot ;  the  opposition  uf   1917   will   be  nut  at   oil 
remarkably    near    one,    the    planet    passing    it«    perihcliou     191 
Dt'c.   13,  while  the  Earth  does  not   pa.s8  the  ttaiut*  longitude  til 
1917  Jan.  20.     This  is,  in  fart,  a  worse  oppooition  than  thai 
1907,  the  planet  then  parsing  perihelion  1908  Feb.  24. 

The  correct  date  of  the  next  favourable  oppwitiun  is  Jan.  1931 
that  and  the  one  of  1938  are  about  equally  fa\our»ble»  but  nritbel 
is  so  good  a8  thone  of  1894.  1975.     The  period  of  Si  Vcars,  an  th* 
writ**r  state.'«,  brings  about   au  almost   pnvise  rwnirrence  of  tfa( 
reJattre  positions  of  the  Earth  and  Eros.  A.  C  D.  O. 


Nova    Pkhsk!. —  When    the    new  star  in    Perseus   was   undi 
observation  Ia>l  spring,  it  was  remarkwl  that  its  iumge  on  u  pbot< 
graphie  plate  was  unlike  that  of  other  stars,  not  liaving  such 
hard.  well-drHned  outline,  but  lieing  woolly  and  soft.     Mr.  llenj 
Ellis,  of   Potter's   Bar,  published  some  notes  on  the  subject  in  thi 
Journal   of  the   Hrit.  Ast.  Assoc.,  dated   April   19,   in  which   hi 
discussed  the  appearance  on  photograph.*!  he  hiui  obtained  uith 
pi>rtnnt-]ens  and  with  a  mirror.     He  made  the  Buggi-Atkm  thi 
the  a|»pearance  wa«  due  to  the  gaseou?*  atmosphere  Mirroundini 
the  star  and  not  to  the  fact  that  the  plate  Mas  out  of  foca^i  for  ihi 
peculiar  light  emanating  from  the  Nova,  and  adde<t  in  support 
this  view  that  a  plate  taken  with  the  reBector  showed   thin  t*ul 
ima*;e  as  »ell  as  those  taken  with  the  lenn. 

Shortly  after  the  star  became  a  convenient   object   for  eveiiii 
observation  in  August  lost,  this  effect   beoune   more   prunouut 
and  about  August  19  or  20  the  image  iwe  writ4j  specially  of  p| 
graphs  taken   with   refracting  telesc^iije^)  showe<l  a  tietimitt 
and  looked,  as  some  one  descril)ed  it  in  the  J^iu/Ush  Mechant 
a  «mall   sun-spot   with  an  umbra  nnd  jx'numbra.     .M.  Anto] 
who   fortuititely  got  a  good  photograph  on   Augui^t  19  •thuwnii 
this,  publishefl  his  results  in  Knou-lni^je  for  N'ovembHr  autJ  gave 
as  his  opinion  that  this  uan  not  the  effect  of  a  n?)ii  ikebulumlv,  Ini 
was  due  to  the  nniure  of  the  Ao^a'it  light,  whtch«  remembering  ihi 
peculiarity  shown  by  the  6[»K:trum,  vix.  that  the  line«  in  the  uhi 
viulet  Were  partimlarly  strong,  srenied   not  utiiikely.      Dr. 
Wolf,  of  lloidell)erg,  was  also  of  this  opinion. 

The  ^ijtf/*i3iyiAi/4fVif/  Journal  tor  October  (Mintaiuod  much  n' 
star.     lV*>f    Kirnaril.  alter  ljr!<l  |»ointing  *juI  tluW  f«>r  a  i 
Dobula  the  fwus  of  a  large  refni  '        '   '  •  i*  :ilH»ut  «  iji 

of  an    iiK-li   furlluT  from   tlie   >  .11   tor  a  IUimI 
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wi>nt  on  to  Hny  tlmt  mi  Au;;.  12  and  St5pt.  3  he  foumi  no  ttppreci- 

nhlo  diffepeiu-e  ill  tlic*  poHirion  of  focns  uf  the  .(o-incb   ivfrai'tur 
for  the  nebnltt  tiutl  lor  n  7"5  map.  star,  and  Lbiil  he  had  '*  rml  bt^en 


ibb 


•huh 


In  ^hij 


ilwr 


a  utTtamty  to  nee  any  ni-nuKx-iiiy.  in  rnis  s:irne  nunii 
VIr,  (}.  \V.  Ritchi'v,  of  the  VepkeH  Ob-wrvatorv,  publi!*hed  u  copy 
of  a  |>h'>h>j;niph  Uken  with  the  two-foot  reriirtor  of  ihc  observa- 
tory on  a  Cramnr  "Crown"  plate  with  three  hour;*  fifty  minuter 
♦•ApOMtirp,  which  shows  Nova  Perwei  .surrouadt?d  by  three  or  niorw 
large  brokoii  rin^s  of  nebidosity,  but  iliere  is  no  fracn  of  tht» 
aureola  rlcjit  round  the  star  above  mentioned.  Prof.  Bannird, 
after  seeing  the  photoi^raph,  again  exiuuine<l  the  Xova  and  aav'H« 
'•  Knowing  the  exact  {>oflitioii  of  the  various  parts  of  the  nebula, 
these  were  perhaps  been,  but  the  night  was  not  HUtlicieiitly  pure  to 
make  certAia  of  it." 

The  next  points  in  the  tttory  are  contained  in  three  telegraniM 
sent  thr<»ugh  tlie  K.iel  bureau,  the  tirst  dated  Nov.  1 1  : — 

'*  From  CroHflley  photographs  PiTrino  tinds  that  f<mr  principal 
condensations  faint  nebula  surrounding  Nova  Persei  moved  south- 
east one  minute  are  in  six  weeks.** 

It  need  only  be  added  to  this  that  the  Crosaley  reflector  in  now 
at  the  Lick  Observatory,  and  that  Mr.  Perrine  is  a  very  experienced 
observer. 

The  subsequent  telegrams  read  ^h^8  :  — 

*' A'o*'.  13. — Ritt'hey  **tales  that  a  photograph  obtained  at  the 
Yerkes  Obdervatory  on  November  9  confirms  the  large  motion  of 
the  nebula  near  Nova." 

**  Nov,  13. — Rifchey  Hnds  the  nebula  nurrounding  the  Nova 
probably  expanding  in  all  directions." 

The  parallax  of  Nova  Persci  is  not  yet  known,  but  as.suniing  a 
parallax  of  1"  as  a  minimum  limit  of  its  distanetjf  a  motion  of  1' 
in  six  NM'eks  corresponds  to  about  1500  miles  per  st»coad. 


DouBLK  STAE8. — It  will  be  remembered  that  Prof.  Ilus»ey 
wispect^id  the  period  of  2  Kquulei  to  Iw  about  5*7  years,  and  not 
1 1'4  years,  as  generally  a.-cepted.  In  the  portion  of  the  orbit  now 
being  descnbed  it  is  almoi^t  impossible  to  decide  the  point  for  at 
leant  a  ccmple  of  years  by  visual  observations  alone. 

Jipecial  efforts  have  been  made  with  the  Mills  spectrograph  at 
liick  to  wiiire  Hpectro^raphic  observations  wich  the  view  of  aiding 
in  th**  solution.  A  few  successful  nnqativrs  liavr  been  taken. 
Tho  spectra  of  the  two  com]>onents  are  clearly  shown,  with  dis- 
placements corresponding  to  a  rehitive  motion  at  present  of  about 
35  kilomelres  pur  second. 

If  the  distnnoe  l)ftween  the  corresponding  lines  decreases  and 
vanishes  in  th^*  next  few  months,  we  shall  have  conclusive  proof 
that  ih"  perifMl  of  the  star  is  in  llie  vicinity  of  5*7  years;  and 
if  others  is**,  the  longer  jHiriod  .should  have  preference. 

[n  th"  Astronomical  JournnJ,  no.  509,  Dr.  t'liandler  gives  an 
K  invest ig.itiou  of  the  period  of  the  variable  star  Algol. 
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Wt'  arp  glnd  to  wplcome  the  last  Lick  voluin*".  which  i«  devoted 
t^)  Prot.  Iluswy's  lahntirN  on  the  iloiihir  Mtnr?*  cliscvivfrtMl  by  iHUt 
Hiriwt'  at  I'lHilkova.  We  bupe  to  give  uur  mulers  auiue  ult^  of 
it«  Ht'()[ft'  ill  uur  next  issue. 


Tiir.  |jK<tMi>  MKTKitBB.  ^  WM<'Ii  W118  lifpt  at  Orernwich  oil 
Nov.  14,  1 5,  und  16,  luid  l>et\veeii  40  and  50  l^oiiids  wt^re  seen 
after  midnight  on  nnch  of  the  first  two  nights,  Mr.  K.  C.  Willis,  of 
Norwich,  writing  to  Nafttr^o^  Nov.  2 1 ,  states  that  hesnw^altogethpr 
202  Ijeoind«  on  these  three*  nighrs  and  3i3  other  meteors.  Re- 
ports have  ftppHarfHl  in  the  dally  press  that  liomewhat  brilliant 
diwplays  were  seen  in  the  United  Stnt*?s  on  the  nights  of  the  14th 
and  isth.  An  officer  of  a  vessel  reports  having  seen  a  great 
shower  ne-ar  (jijie  Hiitti'ras  early  on  the  momnif;  of  FrwlaT, 
Noveinb*^r  i  stii. 


The  JiYMoNH  &1ki»au — Tlie  Council  of  the  Koyal  .Met«4irol<:^ciU 
Soci»'ty,  at  their  .Meeting  on  Wednesday  tlie  20th  inst.,  desigtwU^ 
Dr.  AJexander  Buelmn,  K.R.S.,as  tlio  tirst  re<'ipient  of  the  Symoiia 
Gold  Medal,  in  recognition  of  the  valuuhle  work  he  has  done  in 
connection  w  ith  ineteorolo'^ic&l  science. 

This  Medal,  which  is  to  be  awarded  biennially,  was  founded 
in  memory  of  the  late  G.  J.  iSymons,  K.U.S..  the  distinguished 
meteorologiist  and  ori^natur  of  the  British  Ktiiufall  OrgUDication. 

The  Medal  will  be  presented  at  the  Annual  Met*tinp  of  tho 
Society  on  January  15  next. 


Thb  Ashvlak  Soi^ak  Eclipse  1901,  Nov.  10. — A  party  of 
French  obserx'ers  under  Count  de  la  Baume  Pluviuel  went  lo 
Cairo  to  observe  this  phenomenon,  which,  judging  from  an  account 
by  M.  Jan.^aen  in  the  Uoviptes  Jitmluf  {\o\.  cxxxiii.  p.  768),  they  did 
with  success.  Count  Pluvinel  photographed  the  spectrum  of  the 
Holar  light  grazing  the  Moon's  limb,  ana  the  photographs  showed 
no  trace  of  absorption  which  might  be  caused  by  a  lunar  atinoHphew*. 


Thk  CoKTSCiL  OF  THK  HovAi.  SooiKrY. — Mr.  K.  McClean  mu* 
among  tho«e  recommended  by  the  President  and  Council  to  serve 
on  the  Council  of  the  Koyal  Society  for  the  ensuing  year.  But  ti» 
Mr.  McClean  found  that  he  would  not  be  able  to  accept  tbe 
honour,  bis  place  has  been  Hlled  by  Prof.  H.  M.  Turner.  ~ 


Knawlrdijf.  is  issuing  for  the  second  time  a  '  Diary  and  ScieutiBc 
Handbook  '  for  thp  coming  ynar,  which  will  eotnhinen^t  ,;il 

ephemerides  and  informulion  with  the  usual  tablew  and  i  ,,1 

In  diaries  and  Hntw  descriptive  articlow  on  a«tronotnicnl  un-j  tiihi'i* 
tiriontilic  '•tibjtvts. 


Dec.  1001.] 
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TiiB  Editors  rp^Tpt  that,  owHng  to  much  pmssiire  on  the  sp«<y 
lit  their  c*>inmaii<l.  tli^y  have  Kvn  unablf  to  dt^l  with  NtfVHnU 
iiitfrf^tiht,' works  wliirh  now  lie  on  tla-ir  table.  Thev  ho^m  th»t 
lh«w»  inftv  nM-Pixi'  a(lei|U.it«7(  trvatuii^iit  in  the  mniiiijj  vear, 

Tnit  nert  Mtvtitig  of  Ihr  Rovnt  Astnmomh>aJ  Society  will  be  oil 
Friday,  np<vm}wr  13;  of  tht^  British  AAtronontit-al  AsK>ciiitton 
OD  Weilnesdav,  December  18. 


I 
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From  an  Oxford  Notb-Book. 

So  the  R«»flex-Zenith  Tube  i«  not  a  failurv,  aud  Airy  was  right 
al'ter  all !  Dr.  S.  C.  Chandler  has  shown,  by  one  of  his  beautiful 
inveatigatione  in  the  Mtronomical  Journal  (\u.  511).  that  "  in  the 
installation  and  persistant  uhb  of  this  instniment  Aibt  whs 
building  better  than  be  knew,  and  in  an  unforeseen  war  conferred 
oil  astronomy  a  higher  benefit  than  his  actual  aim  vrnuld  have  been 
had  it  b«*en  attained/'  And  yet  Airy's  expectations  were  high 
enough,  aM  may  be  gathered  from  his  official  reports  of  the  perioi! 
(see  the  Volumes  of  the  Greenwich  OlxservaKons  for  1S47  on- 
wards). And  they  were  shared  by  others.  In  presentuig  the 
R.  A.  >S.  gold  mL-dal  to  M.  Peters  in  [S52  tor  his  works  on  nutation 
and  Httdlar  parallax,  the  President  (J.  C.  Adams)  said: — 

We  may  bop«  that  tho  beautiful  reflex -zcnttii  lel«teop«of  the  ABiroaoaiflr 
Roral.  the  ma^iQcent  belioioet^r  which  is  tn  the  able  huidi  of  Ur.  Johomi. 
and  the  improTod  m«th(Ml  of  recording  stAr-traniiU  hr  meaiu  of  gatvaniflm, 
will  enable  ui  ere  long  to  take  many  firm,  though  long-reiu^in^  itepe  into 
repdia  of  gpaee  hitherto  untrodden. 

Airy  has  related  somewhere,  though  I  hare  been  unable  to  lay 
my  hands  on  the  reference,  that  the  idea  of  the  redex-ienith  tube 
occurred  to  him  during  a  walk  in  the  fields,  and  the  simplicity  and 
efficiency  of  it  so  tickltHl  his  fancy  tliat  he  ^  hnnt  out  laiu^hiu^": 
and  he  proceeded  to  set  up  the  instrument  with  the  utmost 
confidnnce.     And  yet 

Nothing  in  modem  aatronomy  ia  to  melanobcrfT  a  rMOtd  of  futile  renilc 
from  a  promiiing  project  purvoed  with  admirable  pensteiance  under  dia- 
hrarteiiing  cirramstaiioea,  aa  the  hiitory  of  the  Greeuwiefa  Beflex-Zetiith  Tube. 
AUinTeati^atiuuftofthrf^Merrationa  made  with  it  hare  been  abaolutely  nugatory. 
nnd  the  meinuin  communiealing  thetn  hare  candidly  oonfcMed  fsilurv  in 
arriring  ai  any  acoeptable  aftronomioal  ooocluatona  or  any  delermmable  roMon 
therefor. 

So  writes  Dr.  Chandler  in  his  paper  above  referred  to.  In  fact 
the  instnnnent  was  P-T{)ected  to  give  the  ahsolnt*^  parallax  of 
y  DraconU  and  the  constant  of  aberration.  Tiie  former  came  out 
sensibly  ne^tive  and  the  latter  hopelessly  discordant  from  other 
determinations ;  and  no  reason  for  these  anomalies  could  be 
twaitfiied.  Dr.  Chandler  haa  now  shown  that  they  an«  dinvtiy 
trftceable  to  the  Variation  of  I*atitude  ;  and  that  th*»  ob«crvaf  ionw 
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whpn  proporly  «liscns5c»d  confirm  in  r*  r»Mniirknb!i'  manner  the  Ini 
of  Vuriition  VI  hiVh  In*  hii<  propouiuli'tl.  lli*  ilin**  ni»t  p<»  on  ti 
Hud  th«  L'nrreol  values  of  |iariiUus  itinl  aliprmtiitn,  n-s  nno  mij^ 
ho|w :  possibly  thiM  will  (-ome  Inter.  But  in  nny  cn^w  Ue  h 
refialulitatod  tht?se  ohserviitioi»«,  as  he  Iius  alri'rtdy  Aon*^  for  Pood' 
olw'^pvotiims.  pond  was  much  attacki-d  ftl  onotiine.  In  fhtt  8ai 
President's  Addrew  from  which  I  have  just  quoted  we  read  also:- 

Tho    »lebratnd  euutroTdW  bolwncn   Brinkle/    nnd    Pond  !•  dtiwni»n«*)    _ 
cor«i(lemble  length  nnA  Iho  laooure  lil'  the  latter  iuitniiu>iner  apt*  m(id**«l  will 
greftt  seiTf^rUT.     M.  L'etors  pon^idiTtt  tliut    Brinkley  wu  far  iuporior  to  hit 
oppinent.  tu  his  knowloil^e  nf  Ibe  lht>orv  of  his  inttlromflnttt  nxui  in  the  tiat> 
precautions  to  nruid  error. 

Nearly  half  a  century  later    Dr.  Chandler   vindicat«<l   Potid*i 
work,  and   now   he  ha«  done   t!ie   same  for  tin*  work  with  tin 
liiiKex-Zonith  Tube.     Ci*rlninly  (rroenwifh  owes  hiui  a  gn*at  Joht 
if  there  were  only  a  LiUr  Bm^/actoram   at  the  Olnervatory  bis 
name  ought  to  be  writ  large  in  it. 


Ov  one  point   Dr.  Chandler  will  pcrlmps  allow  a  frli^ndly  corj 
rection,  or  rather  nn  additional  piece  of  information,  for  he  couh 
not  be  expect.ed   to   know  it.     The  **  apparently  hopnlttss  nnd»i 
taking  "  was  not  "  abandoned  in  1.SS2  aft(*r  thirty  yeurs'  coutinnoiii 
trial :  **  on  thy  contrary,  a  search  was  then  begun  for  the  **onrt*e  ot 
error,  on  the  initiative  of  the  present  Astronomer  Koynl.     It  w*« 
thought  that  ther*^  might  be  some  tem(>*>rature  effect  on  the  wiraj 
intervals,  aud  to  investigate  thi*  the  micn»meiur  was  turfunl  through 
90*^  and  fnrni«hed   wjtli   a  fi^reat  nnmber  of  wires   for  olwervin^J 
transits  of  y  f>ntconijf. 

After  these  ha<l  boeu  made  for  Mweral  yeap«   the  results  wei 
discussed,  init  gave  no  seuNihle  indii-atiou  of  such  an  t/ffect  ;  nn< 
the   in(«trumeut    was   then    n^stored  to  its   original    arrangrroeni 
and  the  normal  oh-^ervatiotiH  resumed,  as  can  be  seen  from  tho^ 
Astronomer   Royal's  annual  reports.     I  do  not  tldnk,  howvv«?r,j 
that  any  of  the  recent  observationti  fuive  been  published,  th  »u^) 
it  may  be  lioped  that  I  hey  now  will  be.     The  unimtisfactory  feature] 
iioliced  by  Dr.  Chandler,  that  the  observations  an»  now  only  mafl«| 
from  Alay  to  October,  in,  I  fear,  due  to  the  deterioration  of  rhw 
Grwnwieh  climate.     We  have  looked  for  the  "star  in  the  daytimaj 
very   uaHiduouHly,  but  with  |K»or  succesw.     Perhai^,  now  that  th4>l 
instnimetit   iK  yhown  to   l>e  Kenenilly  ■*ound.  another  one  may  bo\ 
Ket  up  in  a  better  climate. 


TnR  HenKatiun  of  the  pant  month  Una  been  the  phutographing  ul 

what  may  proxe  to  he  the  pnxluctM  «tl'  the  Xoua  /V>'««  explosion 
and  I  hnmbly  olfer  my  heartj'  contfratiilafions  to  the  Verke«t  »rMl| 
Lick  Observatories  (about  prioiity  I  have  s»f*u  no  intorni-'  -i] 

iW"  novo!  ami  wondorful  result'^  thov  haw  obtaim^'d,     Oi>i 
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art-  also  due  to  Mr.  Riu-liu)'  ami  the   Etiitor»  of  the  Aiirophyntal 
Journal  for  the  prompt  publiiutioii  of  unu  of  tliu  phutograplis. 

If  the  telfgrnms  announriug  the  out\\artl  travnllin^  of  the 
nebulous  niatter  from  >Vot"(  Prrsei  !«•  contirmtHl,  we  shall  indeed 
hnve  ftilvuiK'i'd  in  our  KnoHh-dgcul  h  fiat  luukes  n  in;\v  Hlur.  It 
would  be  idle  to  speculate  uheii  to-morrow  wu  may  learn  fur 
«irrt&in,  and  ihe  present  it-  obviously  the  lime  for  reticence — 
alnxMt  for  huldiug  our  breath.  But  L  sliould  like  Mr.  Kitcltcy  and 
the  others  concerned  to  feel  thnt  we  are  as  excited  as  they  are. 
Perhaps  it  nill  encom-a^e  them  to  nMiewed  exertions  it  I  retiroduce 
tfte  following  poem  from  the  (I'lobe  newspaper  of  Novemlwr  15: — 

Kkou  Auxkica. 

'I'll*'  .Ninii  J'er*ei  certainly' 

Una  truiiMHl  iiiibuuiuk'd  m|MK'Uitii>u  ; 
One  0MI3?  l(iar«Lhiit  it  will  he 

Another  caw  of  Lick  crcution. 

Il  rcniaiiis  only  to  add  that  we  are  suitably  glad,  on  this  r^ide  ol 
ttbe  Atlantic,  that  the  Crossley  retlector  is"iu  il."  This  iustru- 
it  was  at  one  time,  like  the  reflex-Keiiith  tube,  under  a  eloutl ; 
o^ain  the  Americans  have  come  to  the  rescue  ut  an  Kngliiih 
instrument . 


Thk  foregoiog  [mragraph,  asiiigning  the  tirtttpliue  among  recent 
sensation.^  to  photographs  of  the  nebula  round  AWa  Persri  mnat 
of  course  be  undei'slood  to  refer  to  astronomical  sen^aIion»  only, 
otherwise  our  Triends  over  the  uater  might  tliink  we  had  over- 
tookeo  the  dovinlall  of  Tammans  Itall.  And  thin  event  is  ulludcd 
to  partly  in  onier  just  to  say  how  glad  wo  wei-e  ;  and  partly  u> 
an  •excuse  for  reproducing  ihe  new  name  found  for  Tammany  by 
llio  liiiiiif  TcUyt'aph^  \ix.  "the  absolutely  unparalleled  focus  of 
political  and  muuicip&l  traud  and  extortion.'* 

"  Uuparallelcd  focua  "  ia  good. 


A  :»>;w  instrument  called  n  "  Stereoctimparator,"  and  descritjed 
by  Dr.  Max  Wolt  in  Aiii\  A'ltch.  \o  3749.  .seems  wortliy  of  sjxjcial 
itttinitioi).  It  has  long  hwu  obvious  that  i^ouie  rapid  way  of  coui- 
pnring  tuo  platen*,  \v»th  an  iu:curacy  beyond  that  of  a  mere  glance, 
i»  defcirnble ;  e,  fj.  for  detecting  Mlars  with  large  propi-r  motion  or 
IMirtllnx.  Prof.  E.  C.  Pitkering's  ingtTuious  device  of  taking  one 
platei  through  thr  Jilm^  .>o  tluit  two  plates  can  Ite  bU[»eriM^eed  tiun  to 
rihn,  lias  been  ries«nbed  t*everui  times.  Arnjud  n?view  of  the  t\\o 
plates  i^  lhu«>  rendered  possible  in  a  niicrosio|H>;  and  |iair4  of 
C4'rrt-»poitding  iniiige.'^  with  unusual  posit ion-nuKle  or  (listiUice  are 
i|ttieily  detected. 

In  tliv  lieu  ihstrunieiit  ihr  ininget*  on  two  ptutejt  an-  viewed  as 
ill  a  (itereifM'itpe-  one  by  one  eye,  the  other  by  the  otlier;  and  1 
uother  that  peculiar  object:^  are  detected  at  a  gUucit  b^  u  distinctly 
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pftyaical  Hensatiori  iu  thoeyes — due  no  doubt  to  the  call  for 

adjustment  they  neo^aitate. 

Wonn  ciii  Objoct  t.  B.  i\ut  der  liiikoii  riiilto  M<>hl,  uuf  dor  rcL-btcrt  abcr  fuhU, 
HO  ciiiipfliidcl  dcr  Beoba(>bt«r  beiui  Lebtrrgcihi-n  cler  titoUo  «iii  Art  tou  !!<cliiui!rs«l 
Kb  i»t,  alii  wcnn  or  cinon  i!tel)Iiig  crhielte. 

This  is  a  much  more  rapid  process  even  than  Prof.  l*ick«r{tigV 
Dr.  Wolf  gives  as  au  instance  of  dett^etiou  of  objec'U  with  uiiu.'^ui 
P.M.  that  OD  looking  nt  a  phite  of  the  Pleladoa  he  uoticed  the  B.Dj 
stars   3*'  35"*4t  +25''  26',  and  3"  34"'*6,  +?S°  9'  to  be  unusual. 
Tlie  first  star  ifl  No,  1820  in  the  Cambridge(A.G.)OitttIogue,and  th< 
Exlitor  of  lheyi«^  Nach.  adds  a  note  that  a  comparison  of  Lalund*^, 
WB^,   and   Cambridge   shows   7u>  PM.      This    is   oonh'rrn<Ml    bi 
refereno"  to  our  photographic  measures  at  Oxford,  vihich  show  n* 
difference  from  Cambridge    in   10  years.      And  surely  thin  jiisl 
proves  Dr.  Wolfs  point?     For  the  general  body  of  the  Pleiac 
is  known  to  be  moving,  and  this  star  \a  distinguished  from  t^en»  bj 
being  stationary.      I  gather  from  Dr.  Wolf  that  the  instrument  ii 
made  by  ZeisH  of  Jena,  and  costs  about  X50  ;  and  I  only  ^i»h 
had  ^£50  to  spend  in  getting  one  at  once. 

A  CORRESPONDENT,  f  rom  whom  I  feel  it  an  honour  to  have  elicits 
a  letter,  kindly  sends  a  passnge  which  is  iu  Hne  contrast  tu  tl 
utterance  of  Lord  Koaebery  printed  last  month.     At  hor  8Ugge«tioti 
J  reprint  this  utterance  again,  to  facilitate  the  compariHon: — 

But  agatQftt  one  Aubliine  departnieiit  of  soieiicv  1  wmild  to  bee  oiit«r 
respectful  waruiug.  I  du  h*  with  aouie  iipproliorisiuM.  b«cnu>o  1  hare  aistntkut 
a  priu  iu  tliut  depariniont  of  «cidic«  to>ni|^iiU  It  iti  ilang^ruua,  iu  tgi 
jungineut.  to  study  oitronoiiiy,  for  n»trunonty  killA  ambitJon.  WLai  iniiiJJ 
nfler  contemplating  the  et«rnul  procewtuiiof  iinnumU*rod  wurld-  .---i-  •  -  iriiJi 
their  inilnito  gencralionfi  uf  life,  ihpir  vuriuus  ftpU-mlourii,  thi  1  lirir 

ciullcH  rolls  of  celebriiy,  llieir  fieparutr  iiiyriadR  ^if  buruM.  mti  <  i.out 

II  diftheurtening  seiue  of  the  pitifulnMB  luid  Tutility  of  cverytiiiug  on  bis 
narrow  uniTerse? 

For  the  i)n.iservation  of  the  comparison  utterance  by  Mnj'.'/.ini  aa 
Oxford  man  is  responsible,  viR.  the  late  J.  U.  Green,  author  of  tbej 
•Short  History  of  tht;  Engliiih  People/  tlis  letters  Imvo  just' 
been  edited  by  that  maslor-biographor  Lt'slie  Stephen,  and  make  tk\ 
delightful  volnmt',  which  1  am  reading  slowly.  Presently  1  hopn! 
to  come  upon  the  following  posnuge,  though  I  cauuot  identify  it 
from  the  nidex,  in  which  neither  May^.ini  nor  Astronomy  oocurj 
(how  dilBcult  it  seems  to  be  to  make  a  good  index  I)  ; — 

"  What  would  >dii  bkvo  uugbl  in  soIioiiIh?**  n^ked  m\uv  une  uf  Mauiui. 

"Oue  thiriK  at.  ani(  rivtr  in  all,''  rc|ilu*d  Mnxnini,  "  and  tlmt  U  Himu  kimwii<<tM 
y{    A#irononiy.     A    man   leartis  niitJiiii|;  if  he   hitun't  Imrnt    \tt   wotiiirr, 
A«lr(in(im\  l»«'ttiT  thim  -Awy  A'iciuw  |o}m'Imw  him  -niiiclliing  uT  tho   myM^'ry, 
igrmuh^nr  of  thi*  t'tiivi*i*M>      N.im  n  nmii  who  lirit  ihi«  tvill  •ntuit  Tivl  aomi^f 
of  bis  own  ^rvnlni'M  ami  itjinlcrr,  imd  lluu  l«>r  tin*  lliX  htni)  hti  in  j»  Ub 

(The  roft-n-ncf  lias  Ninei*  hi-en  satil,  p.  326,  and  it  \h  tiitvrvviting 

to  nutothut  aftt-r  ri-lalini^  ihnsiorv  Gre<ui  ways,  **  I  wondor  \^ hetfarr 

lanchester  wuuld  adiuire  that  as  1  admire  it.^'J 
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